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ARTS AND SCIENCES. 

SELECTED FROM THE RECORDS. 

VOL. V. 



Fovr lk«ndred and elfplfttT^Aiiuth meeting* 

May 29, 1860. — Annual Meeting. 

The President in the chair. 

The Corresponding Secretary read letters acknowledging the 
reception of the Academy's publications ; also from the Ento* 
mological Society of Stettin, and the Royal University of 
Christiana, Norway, accompanying donations to the library. 
Also, a letter from Theodore Lyman, Esq., Fellow of the 
Academy, presenting a copy of the Histoire et MSmoires de 
rAcadSmie des Inscriptions , Vols. 1 to 60, inclusive, and 
Index, and fourteen volumes of the MSmoires de Flnstitiity 
complete to the year 1818. 

The thanks of the Academy were voted to Mr. Lyman for 
his valuable donation. 

The Treasurer presented his annual report upon the finances 
of the Academy ; which was ordered to be entered in full upon 
the record-book. 

Professor Rogers reported, from the Committee on the Li- 
brary, that 236 volumes and 416 parts of volumes have been 
added to the library by gift during the past year, and 213 
volumes and 268 pamphlets by purchase. Also, that 723 vol- 
umes have been borrowed from .the library during the year. 
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2 PROCEEDINaS OF THE AMERICAN ACADEMY 

Professor Lovering read the report of the Committee on 
Publication, detailing its operations during the past year. 

In behalf of the Council, Professor Gray, its secretary, read 
the following report upon the changes which have occurred 
in the persanelle of the Academy since the preceding annual 
meeting : — 

Since the last annual meeting, the Academy has elected six Resident 
Fellows, three Associate Fellows, and two Foreign Honorary Members. 

Three of the newly chosen Fellows belong to the First Class ; one 
to the Second ; and two to the Third Class. 

Of the Associate Fellows, one was chosen into each Class. 

Of the Foreign Honorary Members, one, M. Liodville of Paris, 
belongs to the First Class, Section 1 : the other, Professor Valentin, 
to the Second Class, Section 3. 

These accessions exactly equal the number of vacancies which have 
been caused by death during the past year. 

Within this period, five Resident Fellows have deceased ; viz. 
Hon. Thomas G. Cart, Hon. Rufus Choate, Rev. Dr. Wil- 
LARD, Mr. Benjamin A. Gould, Mr. William Wells, — all of 
Class III. 

We have lost three Associate Fellows; viz. Thomas Nuttall, 
of the Second Class ; Horace Mann, and Washington Irving, of 
the Third Class. 

Also, three Foreign Honorary Members ; viz. Robert Stephen- 
son, of Class I.; Karl Ritter, of Class II.; and Frederick 
William Thiersch, of Class III. 

The anniversary meeting offers a fitting occasion for some tribute, 
however cursory, to the memory of the Associates whose death we 
have to deplore. For important assistance in the preparation of these 
obituary remarks, the Council offer their acknowledgments and thanks 
to several Fellows, who kindly responded to their call, and of whose 
help they would gladly have availed themselves more largely. But 
our statements upon the present occasion must needs be brief and 
general. 

Indeed, two of our late Associates, Choate and Irving, were men 
whose mark and fame render all comment, which could be offered 
here and now, superfluous. Prompt and fitting public eulogies have 
already been elsewhere pronounced over the remains of the most elo- 
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OV ABTS AND SOIEXCES. 8 

quent advocate of onr time ; aod, still more recently, over those of the 
popular author, who down to the close of a long and most honorable 
life continued to adorn, by important works, that American literature 
to the formation and general recognition of which he had, even in earl j 
years, contributed more than any other writer. 

J The earliest loss from our immediate ranks was that of the Hon. 
r Thomas Graves Cart, which followed within a month our last an- 
niversary. Mr. Gary was b<^at Chelsea in 1791 ; was graduated at 
Harvard CoUege in 1811, and admitted to the Suffolk bar in 1814. 
After a residence of several years in Brattleborough, Vermont, in the 
practice of his profession, and afterwards in New York, where he 
engaged in commerce, he returned to Boston, where he passed the 
rest of his useful and honorable life in various business pursuits, and in 
the occupation of many important trusts. He died on the 3d of July 
last. Mr. Cary was a man of refined literary taste, a lover of art, and 
a careful student of moral, political, and economical science. His 
numerous published articles, lectures, and reviews upon these subjects, 
and his more elaborate Memoir of Thomas Handasyd Perkins, show 
him to have been a vigorous writer and speaker, in a pure and idio- 
matic style. His sterling integrity and good sense, and unaffected dig- 
nified manners, his active interest in educational and social questions, 
and his efficient administration as President for many years of the 
Boston Athensum, and in other responsible trusts, are well remem- 
bered by his associates in this and in other institutions. 
St Rev. Samuel Willard, D. D., was bom at Petersham, Mass., on 
the 19th of April, 1776, was graduated at Harvard College in 1803, 
became Assistant Preceptor in Exeter Academy in 1804, and a Tutor 
in Bowdoin College the following year. He was ordained over the 
Unitarian Church in Deerfield, Mass., in 1807, elected a Fellow of the 
Academy in 1816, resigned his pastoral charge on account of loss of 
sight in the autumn of 1829, and died at Deerfield on the 8th of October, 
1859. These few data indicate all the principal epochs of an unevent- 
ful, but a valuable and useful life. They suggest no title to celebrity ; 
but they present a modest and valid claim to that respect which justly 
attaches to intelligence, virtue, and piety, and to a faithful and exem- 
plary devotion to his sacred calling. His publications were few ; but 
they are creditable to his learning, good sense, and Christian temper. 
Among them is a collection of hymns, many of which were of his own 
composing, and prepared with reference to an original theory, which is 
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elaborately explained in the Preface. During the thirty years of his 
total blindness, his memory, which was naturally good, was cultivated, 
as is not unusual in such cases, to great quickness and accuracy. 
Besides retaining with literal exactness nearly the whole of the New 
Testament, he is said to have solved all the problems of Euclid, 
orally, by recalling the images of the diagrams with which he had 
h^en familiar in his youth. 

/ Our late respected colleague, Benjamin Apthobp Gould, also 
died in October last. Mr. Grould was bom in Lancaster, Mass., in 
1787, and graduated at Harvard CoUege in 1814. In early life he 
struggled against many disadvantages, having only the opportunities 
of a common country school, and not having even the command of his 
own time until he became of age. He then supported himself by 
teaching for some years, a profession in which he exhibited peculiar 
aptitude and acquired a marked reputation. Being intent on a col- 
legiate education, he prepared himself, somewhat late in life, for admi»- 
sion into College, almost without assistance, and afterwards took his 
place in the foremost rank of a class distinguished by the presence of 
some of our brightest luminaries in literature. In the latter part of 
his Senior year, a vacancy occurred in the Public Latin School in 
Boston, and Mr. Gould, though yet an undergraduate, received, in 
consequence of the character he had acquired and the strong recom- 
mendations of President Kirkland and others, the appointment of 
master in that institution. How well he discharged the duties of that 
office the testimony of his numerous pupils, and the acknowledged 
elevation of the character of the seminary itself, afford ample proof. 
In 1828, Mr. Gould resigned his post as Principal of the Latin 
School, and devoted the remainder of his life to commerce. For many 
years he sustained the reputation of an honorable, intelligent, and 
successful merchant; and has died in the maturity of life, leaving 
many who recollect with pleasure his generous nature, his conscien- 
tious rectitude, and his unwavering fidelity in the path of duty. 

Even within the past month, viz. on the 21st of April, the Acad- 
emy lost another, and one of its most venerable Fellows, Mr. Wil- 
liam Wells of Cambridge. Mr. Wells had reached nearly the 
age of eighty-seven years, — an age which had of late precluded him 
from any active participation in our labors, — and his retirement 
had made him comparatively a stranger to most of our members. 
Yet those who were privileged to know him can truly say, that to 
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the last his lively sympathj still followed with interest the literary 
and scientific movements of the day. Mr. Wells was endowed by 
nature with that exquisite taste which avoids in life, as in literature, 
all tints that do not blend and harmonize. No surer critic could be 
found of any work of genius, classical or modern; no safer arbiter 
of the appropriate and the true in social intercourse. His conversation 
was singularly fascinating, and it would be prized just in proportion 
as study and refinement had qualified the hearer to appreciate his 
highly cultivated intellect. To these mental endowments, to sound 
scholarship and fine taste and critical power, were added in Mr. Wells 
a most attractive sweetness and simplicity of character. 

Of our two late Associate Fellows deceased during the past year, 
one, Mb. Nuttall, was personally known only to some of the older 
Fellows of the Academy, and perhaps mostly to those interested in 
Natural History. The other, Mb. Mann, moved in a wider and 
more public sphere, and was too prominent and active in educa- 
tional, reformatory, and political life not to attract a large measure 
of attention. 

^Horace Mann was bom in Franklin, Norfolk County, Masis., May 
4, 1796. His early life was one of toil and sorrow. His father died 
in 1809, and he remained with his mother on the farm until 1816, 
when, after a hurried preparation by an itinerant teacher, he entered 
the Sophomore Class in Brown University, Providence, R. L, where 
he was graduated with the highest honors in 1819. Afler a few 
months spent in reading law, he was appointed to a tutorship in Latin 
and Greek at Brown University. He resigned this post in 1821, and 
was admitted to the bar in December, 1823 ; and immediately opened 
an office in Dedham, where he continued in the practice of law until 
1833. In 1827 he was elected to the General Court, and annually 
re-elected until 1833, when he removed to Boston. From that time 
until 1837, he was a member of the State Senate, continuing also 
in the practice of his profession. He then became first Secretary 
of the Massachusetts Board of Education, and for twelve years was 
indefatigable in those labors whicK have given him an enduring fame. 
In the spring of 1848, he was chosen to succeed John Quincy Adams 
in the National House of Representatives, re-elected in November, 
1848, and again in November, 1850. In September, 1852, he was 
elected President of Antioch College, at Yellow Springs, Ohio, which 
was opened in October, 1853, and over which he presided to the 
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day of his death, which occurred on the second day of August, 1859. 
The distinguishing traits of his character were his unwavering fidelity 
to his convictions, and the passionate intensity with which he gave 
himself to the work before him. He usually had some chosen great 
end in view, to accomplish which he labored with a zeal and energy of 
which few, even of the strongest men, are capable. The Asylum at 
Worcester is perhaps the noblest of the monuments which attest his 
efficiency when a member of the State Legislature; the great and 
sudden improvement of the common schools in Massachusetts shows 
that his oft-quoted and oft-praised reports give no exaggerated view 
of his ability and success as Secretary of the Board of Education ; the 
feelings which, after a lapse of eight years, are awakened in Massa- 
chusetts by any allusion to his course in Congress, bear conclusive 
. testimony to his intense devotion, while there, to the single cause for 
which he took a seat in the House ; and the voice of his pupils at 
Antioch College assures us, that, for the last six years of his life, he 
gave himself up wholly to the interests of his charge. Abstemious 
and economical in his habits, he was generous to those who needed his 
aid ; full of tender affections, and repressing them only for fear that 
they should lead him to be too lenient to wrong-doers. So great was 
his scorn of all vice, and so unflinching his exposure of moral weak- 
ness, that few knew how deep and loving was his heart. His chief 
fault arose from that which was his highest virtue. Careful to attempt 
only what he thought he ought to do, he considered success to be a 
duty, and threw himself upon his work with such an intense energy 
as to render him incapable, for the time, of seeing the possibility of any 
other course, or any other opinion. But this want of breadth was 
atoned for by the superior effectiveness which it gave him in behalf 
of whatever he undertook. 
sjr Thomas Nuttall was bom of humble parents at Settle, in the 
/ West Riding of Yorkshire, in the year 1786, and died at Nutgrove, (an 
estate in Lancashire bequeathed to him by his uncle,) on the 10th of 
September last. Although his life began and closed in England, 
nearly his whole scientific career belonged to this country, and was 
devoted to American Natural History. When he immigrated to the 
United States in 1808, at the age of twenty-two years, he no doubt 
brought with him a fondness for the pursuits in which he afterwards 
excelled; but his knowledge was acquired here, mostly in the field, 
and through his own explorations. His extended explorations began, 
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within two years after his arrival in this country, with a journey up 
the Missouri River, in company with Mr. Bradbury, — a journey at 
that day perilous; and it was with much suffering and danger that 
the small party penetrated to some distance beyond the Mandan vil- 
lages, where they were robbed by the Indians and narrowly escaped 
with their lives. 

Between 1811, when he returned to Philadelphia, and 1817 Mr. 
Nuttall had visited the more accessible portions of the United States ; 
and in 1818 he published his " Genera of North American Plants," — 
his largest, and, considering the period and the circumstances of its 
production, much the best of his botanical works. 

The next year his equally perilous journey up the Arkansas 
River and its tributaries was undertaken, the principal results of 
which were published in his ^ Narrative of a Journey into the In- 
terior of Arkansas," with an Appendix full of interesting scientific 
and ethnological information; and in several separate botanical me- 
moirs. 

After the death of Professor Peck, in 1822, Mr. Nuttall was called 
to supply his place at Cambridge, which he did for ten years ; during 
which he produced his admirable " Manual of the Ornithology of the 
United States and Canada," as well as several botanical, ornithologi- 
cal, and mineralogical papers. Leaving Cambridge in the winter of 
1833-4, he made a third and more successful attempt to penetrate and 
explore the western part of the continent, then so imperfectly known. 
Joined to Captain Wyeth's party, he crossed the Rocky Mountains by 
the pass at the South Fork of the Platte, reached the coast of Oregon, 
visited the Sandwich Islands, and the coast of California in the vicinity 
of San Francisco, Monterey, and San Diego, and returned to Boston 
by a voyage around Cape Horn. 

The scientific results of this exploration, and of some other collec- 
tions, so far as they have been published or elaborated by Mr. Nuttall 
himself, are contained in three memoirs in the Transactions of the 
American Philosophical Society, in the first volume of Torrey and 
Gray's Flora of North America, and in Nuttall's three volumes sup- 
plementary to Michaux's North American Sylva. 

In 1842 the death and legacy of his uncle recalled Mr. Nuttall 
to England, to an estate upon which he resided, with the exception of 
a visit to the United States in the autumn and winter of 1846-7, until 
his death, in September last, at the age of seventy-three. 



Digitized 



by Google 



8 PBOOESDINGB OF THB AMBRICAN ACADBMT 

Mr. Nuttall was a person of great ^mplidty of life and manners, 
and of extremely retiring habits, though affable and communicatiye 
when with congenial companions. Although fond of every depart- 
ment of Natural History, and a pn^dent in ornithology and miner- 
alogy, to our knowledge of which he made useful contributions, his 
favorite pursuit was Botany. His earliest and principal work, the 
Genera of North American Plants, revealed talents for observation 
and description of a high order, and a quickness in detecting natural 
affinities which seemed to be intuitive, and was certainly very re- 
markable -for that day. Altogether, the name of Nuttall must ever 
stand very high among the pioneers of botanical science in the United 
States. 

The three names which now disappear from the roll of our Foreign 
Honorary Members, belonged one to each of our three Classes. They 
are those of the great Engineer, the great Geographer, and of one 
of the most distinguished Greek scholars of the age. 

Stephenson died in October last, in middle age ; Ritter, on the 
28th of September, in his eighty-first year ; Thiersch, near the end of 
February, in his seventy-seventh year. 

^ Robert Stephenson was the son, pupil, and companion of the 
illustrious George Stephenson, — a man to whose genius, persevering 
industry, and practical good sense our age is more indebted for its 
greatest instrument of civilization and material progress, than to the 
talents or labors of any other individual. Inheriting a good measure 
of his father's mental endowments, and judiciously trained in the 
physical and mathematical sciences, by which his talents were de- 
veloped, strengthened, and directed, without being smothered or dis- 
torted by an excess of mere learning, our assodate opened upon his 
career, as assistant to his father in building the Liverpool and Man- 
chester railway, and in perfecting the locomotive which triumphed 
over all its competitors in 1829. The completion of this road and 
engine established the fact that railways were to become the greatest 
instrument of intercourse amongst men, and were to carry the power 
of civilization wherever the dry land appeared. 

On the formation of the London and Birmingham company for the 
commencement of the road which was to become the central line of 
Fngland, Mr. Stephenson, although hardly thirty years old, received 
the appointment of Chief Engineer, when he soon established a repu- 
tation second only to that of his father ; and on the gradual retirement 
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and subsequent death of the latter, he became, in public estimation, 
though not without rivals, the first railway engineer in Europe. 

This is not the time nor the place to review his controversies with 
some of his rivals, who, with more ambition than genius, attempted to 
surpass his constructions, and those of his father, by mere excess of 
dimensions, — for which they received from many persons a praise 
which should be accorded only to improvements of mechanical con- 
^ struction or organization. It is enough upon this subject to say, that 
the experience of the few years that have yet elapsed has shown, as 
far as so short an experience can show, that upon all these subjects of 
controversy Mr. Stephenson was mainly in the right ; nor has it yet ap- 
peared that in his long and diversified career he ever made what may 
be called an engineering blunder. Praise like this can hardly be 
accorded to any one who has gone before him. 

Of all the works of Mr. Stephenson, the tubular bridge, of which the 
first was constructed to cross the Menai Strait, is that upon which his 
reputation for genius will mainly rest. In the construction of the 
railway and locomotive, no high claim as an inventor can be accorded 
to him, for not only his father, but Trevethick and many others had 
preceded him ; but the tubular bridge is the embodiment of a high 
original conception, at once bold and practical; and although it will 
probably never be of common use, yet there have been and must 
hereafter occur extraordinary obstacles, which cannot be so well over- 
come in any other way. 

Our colleague was fortunate, not only in his paternity, but in his 
time ; — a time when the wealth of a long peace and the activity of a 
great empire were lavishly poured out under an excessive, perhaps 
morbid, excitement for railway improvements. This, added to the 
great aid derived from the recQut improvements in all the useful arts, 
gave him a success that no genius or activity at any preceding time 
could have brought to his career, — a career that posterity will not fail 
to recognize as having left a deep impression upon our age. 
^ Frederick William Thiersch, one of the most distinguished 
philologists of the age, was bom at Kitscheidungen near Freyburg, 
June 17, 1784. His early education was pursued in the schools of his 
native town ; he studied afterwards at the Universities of Leipsic and 
Gottingen, and took his doctor's degree at Gottingen in 1808, imme- 
diately after which he was appointed Professor in the Lyceum of that 
place. In the following year (1809) he was called to Munich as 
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Professor in the University just established there. The condition of 
the country was such, on account of the military movements of the 
time, that young Thiersch was only able to reach his destination in 
safety by joining a French corps, and marching equipped like a com- 
mon soldier. He found that learning in Bavaria was at a very low 
ebb, and he at once devoted himself to the promotion of education and 
literature with extraordinary zeal and ability. It was through his 
influence over the most enlightened men of the kingdom that classical 
studies, including the archseology of art, first assumed the prominent 
position which they maintain at the present day in the Bavarian capi- 
tal. In 1812, he founded the Philological Seminary, which soon be- 
came an important part of the University, and in the same year com- 
menced the publication of the Acta Philohgicorum Monacenstum. 
Thiersch took a lively interest in the fortunes of Greece, and was one 
of the first among the European scholars to predict the restoration of 
her nationality. In 1814 he went to Vienna, and, meeting Count Capo 
d'Istria there, assisted in founding a Greek society of the friends of 
literature (the <JH\6fiov€r<n), and afterwards the political society in- 
tended to embrace the leading Greeks wherever found, ^nd called the 
Ifetceria. When the war of independence broke out, in 1821, his zeal 
in the cause influenced the king and court of Bavaria to lend their aid 
to the establishment of the Greek nation. In this and other ways 
he proved himself to be a constant and most valuable friend to the 
Greeks. Soon after the close of the war he visited the country, and 
made a careful study of its actual condition. The results of his obser- 
vations were given to the world in 1833, in a work written in French, 
and entitled L'JEtat actuel de la Grrece ; and it is to him more than 
to any other, that Prince Otho was indebted for his election to the 
throne of Greece. The other writings of Professor Thiersch are on 
Public Education, on Ancient Art, editions of the Greek Classics, 
and numerous contributions to the transactions of the Royal Bavarian 
Society of Sciences, of which he was President for several years. 
In 1858 the jubilee of Mr. Thiersch's doctorate was celebrated with 
great enthusiasm at Munich. Deputations from all the leading Uni- 
versities of Germany, and from numerous learned societies, were sent 
to Munich with addresses and congratulations. Orders of knighthood 
were conferred upon him by German sovereigns and by the king of 
Greece, in token of their high estimation of his character, abilities, and 
learning. The young Greeks studying in the University of Munich 
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sent to him a lyrical poem in the ancient language of their country, 
written by Bernadahes, one of their number, who has since distin- 
guished himself in poetical literature, and the University of Athens 
addressed to him a grateful letter, written in Classical Greek by Pro- 
fessor Philippos Johannis, one of the most accomplished teachers, and 
in that year the Prytanis or Rector of the University. Professor 
Thiersch, it is understood, has left an edition of jiEschylus, which he 
had prepared with a view to its publication after his death. 

By his decease the world has lost a scholar of large and various 
acquirements, a man of elevated principles and pure character, of 
amiable temper and cordial manners, an acute and tasteful critic in 
literature and art, an author whose works take rank among the most 
learned productions of the age, a friend and supporter of learned insti- 
tutions and of liberal principles of government. 

^ Carl Ritter, the renowned author of the JErdkunde, &c., — or 
^ The Science of the Globe in its Relation to Nature and to the His- 
tory of Mankind," was bom in Quedlinburg, a town of Prussian 
Saxony, on the 7th of August, 1779. When he had passed only two 
years as a student at the University of Halle, he became, for eighteen 
years, a private tutor in the family of Mr. HoUweg, a wealthy banker 
of Frankfort, where the celebrated statesman and minister. Von 
Bethmann-Hollweg, was one of his pupils. In 1814, after prolonged 
travel in the middle and south of Europe, he brought his two pupils 
to the University of Gottingen, where he produced, in 1817 and 1818, 
the first and second volumes of the first edition of his great geographi- 
cal work. Two years after, mainly through the instrumentality of 
William Humboldt, then Minister of Public Instruction, he was called 
to Berlin, as Professor of Geography at the Royal Military School 
and at the University,- — where the first chair, it is believed, devoted 
to that special branch of knowledge in any German university, was 
created for him. 

Here, besides other writings, he published, in 1822, the first volume 
of a second and much enlarged edition of his JBrdkunde, This — 
after ten years of intense academical activity, largely occupied by the 
preparation and delivery of the courses of public lectures which gave 
him such renown as a teacher — was followed in 1832 by a second 
volume; and from that time down to 1838, six more volumes, or one 
volume a year, attest his wonderful industry and learning. In the 
twenty-one succeeding years, that is, to the close of Ritter's life, eleven 
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yolumes more, or one volume every other year, tell of his ceaseless 
activity, notwithstanding his advancing age. The first volume was 
devoted to Africa; the nineteenth, which nearly finishes Asia, was 
published only a few weeks before his death. 

Bitter's personal qualities and character — as one of our colleagues, 
once his favorite pupil, informs us — were exceedingly attractive and 
admirable. The same competent judge, himself a distinguished culti* 
vator of geographical science, pronounces that " the peculiar turn of 
Ritter's mind was more intuitive than logical, more synthetical than 

analytical, more objective than subjective While, therefore, 

his views and his method are entirely original, we seek in vain in his 
works for a formal system, an absolute idea rigorously carried out 
His unflinching loyalty to the truth, as he sees it, not as he infers it 
may be, seems to render such systematization uncongenial to his mind. 
He shrinks, indeed, from all cold and formal definitions. Even his 
most characteristic conceptions, those which constitute the spirit of his 
method, preserve much of the nature of deep intuitions, — the expres- 
sion of which is always highly suggestive, but often lacks the clear, 
logical shape which make them easy to define, and would give them 
immediate currency. With a mind essentially constructive, he de- 
scends, nevertheless, with the most scrupulous care into the study of 
details ; and it is upon the well-secured basis of facts alone, and with a 
sense of the true sometimes almost amounting to divination, that he 
builds up his broadest generalizations. It may be inferred, accordingly, 
that Ritter possessed in a high degree that noble endowment of the 
greatest students of nature, that plastic imagination which gives the 
power to keep before the mind true and vivid conceptions of natural 
objects, whether in their isolation or in combination, as in one great 
picture, — so obtaining deeper insight into their whole relations than 
any mere analytical process could ever afford." 

The fundamental idea of Ritter's whole geographical writings — still 
to use the language of our colleague, with some condensation — is 
<<a strong belief that our globe, like the totality of creation, is a great 
organism, the work of an All- wise Intelligence, — an admirable struc^ 
ture, all the parts of which are purposely shaped and arranged, 
and mutually dependent, and by the will of the Maker fulfil, like 
organs, specific functions, which combine themselves into a common 
life. But with Ritter this organism of the globe comprises not only 
nature, but man, and with man, the moral and intellectual life. Old 
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as is this idea of the Cosmos as applied to the physical world, it was 
Ritter^s merit to have made a special and most happy application of it 
to geographical studies. No one before him had perceived so clearly 
the hidden but strong ties which mutually bind man and nature, the 
close relations between man and his dwelling-place, between a con- 
tinent and its Inhabitants, — influences which stamp races and nations 
each with a character of their own. Considered under this aspect, 
every portion of our globe, stamped by nature with a peculiar charac- 
ter, assumes new meaning and importance. As the body is made for 
the soul, so, upon this view, is the physical globe made for mankind." 

What the Philosophy of History is in the field of human society, 
such, with the physical world for its subject, is the Philosophy of 
Geography ; and of this new science, Carl Hitter may be said to have 
been the founder. 

As to the present personelle of the Academy, the Council report, — 
that 

The actual number of Resident Fellows is • . . . 155 
Of which the First Class contains .... 47 

the Second Class " 48 

the Third Class « . . . .60 

The Associate Fellows are 78 in number. 

Of these. Class I. contains 38 

" 11. " 29 

« III. " 16 

The Foreign Honorary Members are 70 in number. 

Of these. Class I. contains 26 

« II. « 26 

" III. « 18 

They are distributed in sections as follows : — 

Class I. 

Section 1. Mathematics 9 members. 

" 2. Practical Astronomy and Geodesy . 6 " 
** 3. Physics and Chemistry . . . 8 " 

" 4. Technology and Engineering . .3 " 
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Class n. 

Section 1. Geology, Mineralogy, &c. . . 6 members. 

" 2. Botany 7 « 

'* 3. Zoology and Physiology . . . 8 " 

" 4. Medicine and Surgery . . . .5 " 

Class m. 

Section 1. Philosophy and Jurisprudence . . 4 members. 

" 2. Philology and Archaeology . . .8 " 

" 3. Political Economy and History . . 4 " 

** 4. Literature and the Fine Arts . .2 " 

Finally, the Council made nominations of several distin- 
guished persons to be chosen Foreign Honorary Members and 
Associate Fellows. 

On motion of the Vice-President, it was voted that the 
Chairman of the Rumford Committee be authorized and 
directed to reclaim the possession of the die of the Rumford 
medal, now deposited at the United States Mint, Philadelphia, 
and to place it in the safe of the Academy. 

Appropriations were voted, — On motion of the Treasurer, 
of twelve hundred dollars for general expenses during the 
current year ; 

On motion of the chairman of the Committee on Publica- 
tions, of fourteen hundred dollars for printing the Academy's 
publications ; 

On motion of the chairman of the Library Committee, of 
eight hundred dollars for the purchase of books and other 
expenses of the library. 

The annual election was held, and the following officers 
were chosen for the ensuing year : — 

. Jacob Bigelow, President. 
Daniel Treadwell, Vtce-PresidenL 
Asa Gray, Corresponding Secretary. 
S. L. Abbot, Recording Secretary. 
J. P. CooKE, Librarian. 
Edward Wiggleswobth, Treasurer. 
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CawnciL 

J. I. BOWDITCH, ^ 

Joseph Lovering, > of Class I. 

E. N. HORSFORD, ) 

Louis Agassiz, 

Jeffries Wyman, y of Class II. 

J. B. S. Jackson, 

James Walker, 

Henry W. Torret, J> of Class III. 

Robert C. Winthrop, 

The Standing Committees, nominated by the President, 
were elected as follows : — 

Rumford Committee, 

Eben N. Horspord, Joseph Lovering, 

Daniel Treadwell, Henry L. Eustis, 

Morrill Wyman. 

Committee of Publication. 

Joseph Lovering, Jeffries Wyman, 

Cornelius C. Pelton. 

Committee on the Library. 

A. A. Gould, W. B. Rogers, 

George P. Bond. 

Committee to Attdit the Treasurer's Accounts. 
Thomas T. Bouye, C. E. Ware. 

Committee of Finance, 
Jacob Bimx)w, > ^^ ^^^. ^ ^^^^ 

Edward Wigglesworth, J 
J. I. BowDiTCH, by appointment. 

Professor *C. W. Eliot presented a memoir by P. H. Storer 
and himself on the Impurities of Commercial Zinc, with special 
reference to the residue insoluble in dilute acids, to Sulphur, 
and to Arsenic. 
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The Corresponding Secretary presented, from the authors, 
the following paper : — 

Description of two new Genera and eight new ^ecies oj 
Fossil Crinoideaj from the Rocks of Indiana and Ken- 
tucky. By S. A. Casseday and S. S. Lyon. 

DICHOCRINUS, Munster. 

In a risume of this genus by MM. De Koninck and Le Hon, they 
state that, up to the appearance of their work,* only three species of 
this genus had been described; they add six, which, together with 
eleven described by American geologists, make in all twenty spe- 
cies. This comprises all the species of which we have any personal 
knowledge. 

Heretofore much uncertainty has existed as regards the number 
and disposition of the radials and the arms. De Koninck and Le Hon 
give the following formula : — 



Basal pieces 


2 


Radial pieces . 


. . 4X5 


Inter-radials 


Unknown 


Anal piece 


. I Known. 


Arms . 


. 10 



Dr. B. F. Shumard, in some remarks about this genus, states as 
follows:— "The anatomical structure of a very perfect specimen of 
this genus corresponds only in part with the above formula. In our 
fossil we find a base of two pieces, supporting a circle of five large 
radials and one large anal piece, as in all known species of this genus. 
The radials however, are not repeated, but each one immediately gives 
rise to two brachial pieces, which are pentagonal, and in turn suppgrt, 
each, two simple arms ; so that the number of the latter amounts to 

twenty." t 

The Messrs. Austin, who up to this time have figured the most 
perfect examples of the genus, represent the number of radial pieces 
to be twenty, i. e. " ftve repeated four times." 

" In D. ovaius there appear to be but ten, i. e. five repeated twice ; 



* Recherches sitr les Crinoides. 

t Trans. Acad. St. Louis, Vol. I. No. 1, p. 71. 
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while in 2). comigerus and D. sexlobaius, now described for the first 
time, the whole number of radials is only five.'* 

In a number of well-preserved individuals of J), polydactylus^ we 
have always found three radials, and on examination of other species 
we have conduded this to be the namber most frequently met with. 
The following list contains all the species of Dichocrinus which show 
in a satisfactory manner all the radial pieces. 

D. comigerus . . . . 1 X 5 

D. ficus 3X6 

D. iiisiformis . . . . 8 X 5 * 
D. ovatus . . . . .8X5 
D. polydactylus . . . . 8X5 

2). simplex also will doubtless show three radial pieces when perfect 
examples are found ; D. comigerus differs from other species in having 
two brachials coming immediately from the primary radial. This 
is the only species showing satisfactorily such an arrangement Shu- 
mard quotes, above, 2>. ovatus as having two radials repeated five 
times, yet in his description of the species (Owen and Shumard, Geol. 
Survey of Iowa, &c, p. 590) he says, "Several joints of the arms 
remain attached to one of the superior plates, in the only specimen we 
have been able to procure. The first joint is of a rectangular form, and 
supports a cuneiform joint, on the bevelled edges of which is the com- 
mencement of the two series of smaller plates." The formula for the 
radial pieces will be, •=— 

Radial pieces . • • 1 to 8 X 5. 

Arms. But few specimens have been figured preserving the arms. 
They generally come off in five pairs, often bifurcating below, until 
they attain even to the number of forty divisions, as in D, polydactylus. 
li. fusiformis has ten arms (five pairs) without bifurcations. J), ovatus 
has, most probably, the same number. Z>. polydactylus^ as we have 

* Austin (Monograph of Crinoides, pi. 5, fig. 6, c) figures a single raj as having 
three small radiab above the buge primary radial. His specimen (pi. 5, fig. 6, b) 
IS veiy imperfect, and we think it highly improbaUe that four radials exist in the 
indiyidnal there figured ; such a mistake is more easily made than mistaking Dicho- 
crinus dongcUus for a Platycrinus, Hexacrinus nuxcrostatus of the same authors has 
all the appearance of a Dichocrinus, {loc. cit., pi. 6, fig. 3, a.) J..Muller in his paper 
(tjber neue Echlnodermen des Eifeler Kalkes, pi. 1, fig 3) figures a fossil which 
bears a mo«t remarkable resemblance to a Dichocrinus ; he calls it Eexacrinus. 
TOL, V. 8 
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Baid above, has with the bifurcations 8 X ^ = ^^* ^* comigerus 
which differs considerably from all other species, has 4 X ^ = ^0. 
D, Jicus has six pairs, 6 X 2 = 12, again bifurcating on the first 
joint, producing twenty-four arms or fingers. We may readily sup- 
pose that the greater number of the species of this genus have five 
pairs of arms, bifurcating once or more. The arms are long, fimbri- 
ated, and composed of cuneiform pieces, either in single or doable 
rows. 

Inter-radiah, Shumard is the only author who notices inter-radials. 
He says, that " from four to five exist in two of his species, they rest 
on the oblique superior lateral edges of the radial plates.*' They 
might easily be mistaken for the lower pieces of the vault 

We propose, then, the following formula for Dickocrinua : — 

Basal pieces .... 2 

Radial pieces . . . 1 to 3 X ^ 

Inter-radial pieces . . . 4 to 5 X ^ 

Anal pieces . . . . 1 to 5 

Arms 5 pairs, bifurcating. 

Columns round. 

The vault, in all the specimens where we have seen it preserved, 
is large, high, and more or less ornamented with thorns and salient 
tubercles. This genus differs so markedly from the genera PlcUy' 
crinus and Hexacrinus, both in the more elongated form, the bipartite 
basis, and its deep angular notch on the anal side, that it admits 
of an easy distinction. It approaches quite nearly to CotyUdonocrinus 
and Pterotocrinus, having like them a bipartite base, with a series 
of large pieces about it, Cotyledonocrinus has only five pieces arising 
from the basis, instead of six, the aims are non-bifurcate ; the differ- 
ence between this genus and Pterotocrinus is so marked that they 
cannot be confounded. 

DiCHOCRINUS POLTDACTTLUS, Sp. Nov. 

Body, Subconoidal, resembling the ornate capitals of some com- 
posite columns, spreading rapidly from the base, the upper portion 
marked by prominent folds of salient tubercles. The whole of the 
pieces of the calyx are thin. 

VavU» Surmounted by a large proboscis : column small, subrotund. 

Based pieces. The two basal pieces are large, spreading rapidly 
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from a small base, similar in size, obscurely beptagonal ; at the termina- 
tions of the diameter opposite from the one which makes the suture 
line they are prolonged into quite acute angles, forming the two 
obscure angles of the heptagon. Immediately above the columnar 
pit, or a very little below it, is a series of massive tubercles irregularly 
disposed, and varying in size, the remainder of the bases being com- 
paratively smooth. From the margin of the columnar pit extend, in 
the direction of the arms, four raised folds, two on each piece, orna- 
mented by several tubercles and strise. 

Badials. The first are very large, pentagonal, trapezoidal in shape, 
their upper facets being much wider than the lower ones. They 
extend out as far as the first or second pieces beyond the axOlary 
radials ; the middle portions are swollen out into folds or plaits ; their 
junction with the second radials is distinguished by a large tuberous 
knob, beneath which are one or two smaller ones. A number of 
strisB regularly disposed, and a few minute granules are scattered over 
the surface of the pieces. This raised median line of the radial pieces 
produces broad intervalla between each two of them. The second 
and third radial pieces are very minute; the second join the first 
radials at the knobby prominence described above; the third are 
axillary, and give ofi^ two rays each. 

Inter-radtals. One large inter-radial is placed between each pair 
of arms. 

Anal piece. At one termination of the articulating facet of the 
basal piece (the other being at the anterior radial piece) is situated 
a single anal piece. It is not so wide as the radials, but of the same 
length, pentagonal ; as in the radials, its centre is elevated, it differs 
from them in the portion where the second radials join the first; on 
the radials there is a well-defined, articulating facet, whilst on the 
anal piece none exists, the piece being solid and continuous throughout. 

VattU, We have no specimen showing the vault ; in one example 
before us, there is a proboscis much crushed and misshapen ; it is large, 
composed of many small, coarse, tubercular pieces, and extends not 
quite one third the length of the arms. Its terminal point is appar- 
ently formed by two circles of pieces surrounding a single one. 

Arms. From each third radial come off two arms. They are 
about three times as long as the body, and arranged as follows: in 
each arm six quite stout quadrangular pieces, rounded on the dorsal 
surface, are superimposed upon each other; the sixth are axillary, 
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each give off two slender fingersy which are composed of the following 
pieces : first, one or two quadrangular ones, upon them from five to 
seven somewhat smaller wedge-formed ones placed one ahove another, 
the large end of one wedge being placed over the small end of the 
next, the wedges becoming gradually more acute, until on the sixth or 
seventh piece there commences a double row of small, quite acute, 
pentangular pieces, which alternate with each other, the salient edges 
of one row fitting into the retreating angles of the other row, the 
points of their junction being lateral, not central, as in most other 
genera having similar arms. Tet two more fingers exist on each 
arm ; they are situated on the outer sur&ces of the six pieces described 
above (the first one on the second piece from the last radi^, the 
second one on the fourth piece from the same radial), the inner sur- 
faces having no branches, and lying close together throughout their 
whole extension. They spring apparently from the sides of the pieces, 
the facets being on the sides, rather than on the top as in a regular 
axillary piece ; curving oat gracefully for a short distance, they con- 
tinue in a straight line to their ends without any further bifurcation. 
They are slender, composed of pieces exactly similar to those of the 
' fingers already described. On either side of the ambulacral grooves 
of the fingers is a row of stout pinnulse. 

Dimermons : — 

Height of calyx to insertion of arms ... .55 inch. 

Diameter at the arms 85 '^ 

Height of basal pieces .26 " 

Length of arms 2.00 « 

Length of proboscis (variable proportion in diff. sp.) .60 " 

Geological Podtion and Locality. Rare in the silicious mud beds 
at the top of the Knob member of the subcarboniferous limestone, 
Hardin County, Kentucky ; Montgomery County, Indiana, &c. 

DiCHOCRINnS STHMETRICUS, Sp. Nov. 

Body. The general form of the body is subconical ; firom the basis 
to the summit of the first radials it is basin-formed, above which it 
contracts upward and terminates in a point, fqrmed by the large spinous 
piece which surmounts the vault. 

The basal pieces^ two in number, are of equal size, pentagonal ; line 
of junction with each other straight, forming when united an irregu- 
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larlj-ftided octagon. The columnar pit is shallow, oval; columnar 
&cet obscurely pentagonal ; perforation small and round. The pieces 
are prominent near the line marking their junction to those resting 
upon them, being suddenly reflected upward. 

Radial piecet five, subquadrangular, the largest as wide as high, 
diminishing in size from the anterior piece on either side to the anal 
piece, swelling from the base and sides toward the superior margin, 
irregularly truncated above, slightly depressed at the sunmiit between 
the pieces. 

Second radiab. Fragments of the second radials are attached to 
some of the first radial pieces ; they are minute, and rise within the 
superior margin of the first radial pieces. The precise form of the 
second radials is not known. 

Inier-racUals, Between each group of arms, resting in the depres- 
sion between the radials, is a single piece, usually pentagonal in form ; 
it rises nearly as high as the opening into the body at the arms. 

Anal pieces. Rising fix)m the deepest angular notch at the junc- 
tion of the basal pieces, is a large piece, the lower part of which is 
similar in form to the first radials, rising higher than they do; the 
upper margin is horizontally truncated about one third the breadth 
of the piece ; the sides above the radials angularly sloping toward 
the top of the radials on either side ; the centre of this piece supports 
one, and the sloping sides each support a piece of the second range 
of anal pieces ; those on the sides correspond in size, form, and posi- 
tion, to the inter-radial pieces above described. These are again suc- 
ceeded by a third range of pieces, triangular in form, three in number, 
the central one of which reaches the mouth (?), which is surrounded 
by three additional, small, long, narrow pieces. The series of pieces 
under the mouth are slightly depressed above the second range. 

SwnmiL The summit above the radiab recedes a considerable 
distance within the upper margin of the calyx. It is covered by 
numerous small polymorphous pieces, six of which are spinigerous ; 
the largest and most prominent of these occupies the centre of the 
sununit, immediately in contact with the pieces surrounding the mouth; 
the other pieces forming the second series of those rising above the 
openings into the body at the arms. The two spinous pieces above 
the arm-pieces of the postero-lateral rays form a circle around the 
central piece, the anterior part of the summit having one more 
range of pieces above the arms than above those arms on either side of 
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the anal field. Beneath each of the small spinous pieces above the 
arms is a pentangular piece, the inferior margins of which are pro- 
longed into an acute angle, separating the openings into the body into 
two equal parts, the upper portion of these pieces supporting the 
spinous pieces above the arms, the lateral upper portion supporting a 
piece on either side: these last pieces are prolonged downward, and 
curved around the outer sides of the arm openings, the outer margins 
of those touching each other form a closed ring, with the piece between 
them around the summit, except on the anal side. The lower margins 
are supported on either side by the upper margin of the inter-radial 
pieces. On the anal side are two additional pieces, nearly square, 
resting between the last pieces above described and the spinous pieces, 
and the pieces described above as anal pieces. 

Arms. The openings into the body are five pairs ; the arms are 
in all, probably, ten in number : their form is unknovm. 

Column, Unknown. We are indebted to Professor J. M. Safibrd, 
of Tennessee, for the beautiful specimen figured in his report. 

Dimensions : — 

Greatest diameter of basis 25 inch. 

Least « « 20 « 

Vertical height of calyx 20 « 

Length of first radials 20 « 

Height of specimen . . . . • . . .55 " 

Greatest diameter of calyx . . . . . .45 " 

Geological Position and Locality. Rare in the upper beds of the 
cavernous member of the subcarboniferous limestone, in Breckinridge, 
Grayson, Edmondson, Hart, and Warren Counties, Kentucky. Ver- 
tical range, so far as at present known, about sixty-five feet, reaching 
from the base of the first sandstone of the millstone-grit beds to the 
first white bed beneath. 

DiCHOCBINUS ELEGANS, Sp. Nov. 

Body. Viewed from above the outline of the summit is stellate; 
the deep grooves between the arms and the anal side would produce 
a sinuous stellate figure in any section above the calyx. The calyx 
is somewhat basin-shaped, but it is much more erect than in D. symme- 
trials. The rounded form of the first radials is continued to the top of 
the second piece above the arms, dividing the body into five prominent 
ridges. 
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Basal pieces two, of the same form and size, prominent ; a broad, 
shallow, elliptical depression surrounds the column : columnar pit small 
and shallow, the line marking the junction of the pieces straight 

Radial pieces five, obscurely hexagonal, about as broad as high, 
rising suddenly from the lines marking the lateral margins of the 
pieces ; the upper comers truncated, thus forming an angular depres- 
sion between the pieces for the reception of the inter-radial pieces. 

The second radials appear to have been quite small, and to have 
stood prominently forward upon the sunmiit of the first radial pieces ; 
the facets by which they were attached to the first radials are all 
that remains of them; further their form and arrangement are un- 
known. 

Inter^adials. The inter-radials are quite small, lozenge-shaped; 
they each support two interbrachial pieces of similar form. 

Anal pieces. The first anal piece rests in the deepest angular 
notch in the basis, rising considerably higher than the first radials; 
like them it is hexagonal ; upon it rests a small hexagonal piece ; 
this in turn supports upon its upper margin a pentagonal piece, the 
upper part of which is elongated, and reaches to the oral (?) opening. 
Between the first and second anal pieces, also between the second and 
last piece described, rests, on either side, one small, lozenge-shaped 
piece, the lowest forming one side of the circle about the arm open- 
ings, the upper pair supporting small, pointed pieces lying above the 
arms on either side of the anal field. 

Summit. The summit is covered by numerous small pieces, as in 
D. symmetricus. A spinigerous piece rises in each group above the 
arms; the pieces surrounding the mouth are quite smaU, angular, the 
apex of the angle toward the oral opening; they are about six in 
number, and form a slight elevation upon the otherwise plane summit, 
the oral opening being above the general level of the top of the vault, 
the level part being covered by about ten polymorphous pieces. The 
condition of our specimen is such that the arrangement of the pieces 
surrounding the arm orifices cannot be satisfactorily made out; the 
pieces appear to be more numerous than in D. symmetricus, and the 
arms seem to have come off from the body in sets of four ; making 
twenty arms at the body. 

Arms. The form of the arms unknown. 
Column. Unknown. 
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Dimensions : — 

Greatest diameter of the basis 20 inch. 

Least « «* *' 15 « 

Height of the first radials 15 '^ 

Greatest width of radiala 15 ^ 

Height of specimen 40 ^ 

Greatest diameter 42 '^ 

Least diameter 32 '^ 

Geological Position and Locality, This elegant little crinoid is 
quite abundant near the top of the cavernous beds of the subcar- 
boniferous limestone, Edmondson County, near the Mammoth Cave. 
Good specimens are rare. The vertical range of this species, so far 
as ascertained, is about thirty-eight feet 

Remarks, D, elegans is nearly allied to D, symmetrious and several 
undetermined species ; it will readily be distinguished from 2>. symme- 
tricus by its more erect figure, the absence of the strong spinous 
central piece at the summit, by the greater prominence of the arms, 
as well as the larger number at the body, and the consequent greater 
number of small pieces making up the clusters about the arm facets. 

DiCHOCRIKUS FICUS, S^. NoV. 

Body, Subovoid, inflated near the centre of the length of the first 
radial pieces, from which it contracts toward the summit of the calyx ; 
contracting regularly toward the column, around which it is inflated. 
Columnar pit small, slightly depressed. 

Basal pieces two, similar in form and size, obscurely pentagonal; 
dividing line straight; the summit of the pieces united present five 
slightly curved depressions, and one angular notch for the reception 
of the radial and anal pieces. 

Radial pieces^ first series five, similar in form and size, a little 
higher than wide, subquadrangular ; the upper margin slightly in- 
dented near the middle for the reception of the radials of the second 
series. Radial pieces^ second series^ ^\%^ minute, semicircular, buried 
in the indentation at the summit of the first radials. Radial pieces^ 
third series, small, depressed, cuneiform, axillary ; the oblique upper 
margins of each support two arms. 

Anal piece, — one, similar in form and size to the first radial pieces; 
like them it bears a second and third radial, and a pair of arms. 
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Arm$. Twelve, composed of rather long, quadrangular pieces, rising 
from the third radial piece and bifurcating on the second piece above 
it. Only two ossicula above the bifurcation are preserved on our 
specimen. The arms are slender. 

VavU, Our specimens do not show the vault It is unknown. 

Golumn. Small, near the body, composed of thin pieces of equal 
size and thickness ; the edges are rounded. 

IHmensians : — 

Height of calyx 45 inch. 

Greatest diameter .30 '^ 

Diameter at base of the arms 25 '' 

Height of radials .22 " 

Geological position and locality. Rare, in beds at the top of the 
sandy mud beds at the base of the subcarboniferous limestone, Clear 
Creek, Hardin County, Kentucky ; Montgomery County, Indiana, &c 

DiCHOOBINUS SCULPTUS, ^. Nov. 

Body, Short, conical, regularly expanding from the column to the 
summit of the first radials ; the basals and first radials are elaborately 
ornamented by prominent irregular carinas, which generally lie nearly 
parallel to the vertical sides of the pieces. 

Basal pieces. Two ; similar in form and size, pentagonal; dividing 
line straight ; columnar facet large, prominent, expanded, producing a 
rim around the colunm and the margin of the calyx. The joined 
basal pieced have four curved and two angular depressions at the sum- 
mit ; the deepest and largest of the latter marks the anal side. 

Primary radials: Jirst series five; subquadrangular, one third 
higher than wide, inflated at the junction with the second radials, 
which rise from a depression jn their upper margin. The radials 
of the second and third series (?) are absent ; their form is unknown. 

Anal piece. One ; similar in form and arrangement to the radials 
of the first series. 

Arms. The form and number of arms are unknown. 

Column. Unknown. 

Dimensions: — 

Height of calyx 27 inch. 

Diameter at summit of first radials 30 '* 

Diameter of inflation at the insertion of the column .10 ^ 

VOL. V. 4 



Digitized 



by Google 



26 PROCEEDINGS OF THE AMERICAN ACADBMT 

Greohgical position and locality, A single specimen of the calyx 
was obtained from the first limestone above the base of the millstone- 
grit beds, in Hardin County, Kentucky. 

Remarks. The omature of this beautiful crinoid will distinguish 
this from all other known species. 

COTYLEDONOCRINUS, Nov. Gen. 

Generic formula : — 
Basal pieces, . . 2. 
Radial pieces, . . 3x5; first large and long ; 

second minute ; third small, axillary. 
Secondary radial pieces, 2 X 10. 
Arms, . . . . 10 ; long, ciliated. 
Inter-radial pieces, . 8x6; small. 
Mouth subcentral. 

Sunmiit covered by many polymorphous pieces. 
Column round, small, formed of alternate large and small 

thin pieces. 
Radial pieces alT arm-bearing. 
Anal piece none. 

COTYLEDONOCRINUS PENTAL0BU8, Sp. Nov. 

Body, When the arms are absent the body is a long ovoid figure ; 
the summit contracting rapidly, while the lower portion of the calyx, 
as high as the top of the basal pieces, is rather more elongated. 
The base is rounded, and intumescent about the column. The two 
hasal piecesy when united, form a conical cup about as deep as wide, 
having four slight concave depressions on its upper margin, and one 
angular notch. The junction of the t)asals rises between the concave 
depressions, dividing them into pairs, the angular notch being equally 
taken from the pieces on either side of the line dividing them. Co- 
lunmar pit small, the presence of the column in our specimens con- 
cealing its depth ; it is probably quite shallow. 

The Jirst primary radials are large, more than twice as high as 
wide, a little wider in the middle of the length of the pieces than at 
the ends. The second and third primary radials are buried in an 
excavation at the summit of the first radials. There is no gibbosity 
or swelling at the insertion of the second radials; the first radials ' 
appear to run under them perfectly smooth. 
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Second primary radials five ; they are veiy minute, lunette-fonned, 
less than a semicircle, slightly depressed at their upper margin. 

Third primary radiak, five ; small, leaf-like, resting upon the second 
radials, spreading beyond them, the outer margin expanding upward. 
The centre of the pieces is prolonged upward into a little tongue- 
like figure ; on either outer margin is also a prolongation about half 
as wide as the centre one, and of nearly equal height, leaving a 
deep, square-like notch on each side of the centre prolongation of the 
pieces. 

First secondary radials. These pieces are ten in number, two to 
each third primary radial ; they are similar in form and size, about as 
high as wide, fitting into the indentations on either side of the third 
primary; they rise a little over one third of their height above the 
centre prolongation of the primary to which they are joined, are trun- 
cated obliquely downward and outward from their junction with 
each other; the outer margins falling into, and further expanding, 
the somewhat circular outline of the second and third primary 
radials. 

Second secondary radials. Ten in number, resting on the bevelled 
upper margins of the pieces below them, nearly as high as wide, 
deeply indented for the reception of the first brachial pieces, thus 
• divided into three tongue-like points, not unlike the centre point of the 
third primary, and two oblong circular depressions ; each division of the 
upper margin of the pieces occupying about one fifth of its length ; 
they are joined together by a straight line continuous with that mark- 
ing the junction of the pieces immediately below them. 

Arms. Twenty, delicate, three times as long as the calyx, each 
ray supporting four; they are non-bifurcate, composed of about six 
thin, irregular, oblong pieces above the first brachial, where they are 
composed of a double row of very thin pieces, joined in the centre 
of the arms by angular points, which fit into the alternate depressions 
on either side, the junction forming a serrated line ; each of the pieces 
forming the double row composing the arms bears a long filamentous 
cilia, which is composed of very minute pieces, the length of which is 
about equal to their diameter. 

Inter^radial pieces. Between each group of four arms, and rising 
in the notch between the first radials, are three, sometimes four, small 
inter-radial pieces; the first is pentangular, widest below the centre 
of the inferior margin, angular, the superior margin a horizontal line ; 
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upon this ore disposed the other pieces, one above the other, rapidly 
diminishing to a point 

Summit The Bummit is divided into five fields ; the division line 
appears to radiate from the centre of the summit to the centre of each 
group of arms. Four of these fields are nearly alike ; the form and 
the arrangement of the pieces in each are similar ; the fifth field, 
which lies above the junction of the basal pieces, between the pairs 
of circular depressions, supports a short rudimentary proboscis near its 
centre, about .01 of an inch in diameter, and about .15 of an inch in 
height, composed of a great number of small pieces (seventy to eighty). 
The pieces covering the fields are of irregular size, the general form 
inclining to triangular ; * some are quadrangular, one end of the piece 
being much narrower than the other; other pieces are elongated 
octagons. 

Column. The column is round, delicate, composed of very thin 
pieces, the alternate ones larger and smaller; near the calyx the 
column suddenly enlarges to its insertion into the columnar pit. 

No surface markings are visible. 

Dimensions : — 

Height of basal pieces 20 inch. 

" " first radial pieces 40 ** 

" *' second and third together ... .03 " 

Diameter of ailyx 45 " 

Length of arms 1.00 " 

Diameter of column 02 " 

Geological position and hcaUty. Rare, in the third limestone above 
the base of the millstone-grit beds of Grayson Springs, Grayson County. 
Its vertical range appears to be quite limited. 

Remarks. This elegant little crinoid is closely allied to Dichocrinu$ 
and JPterotocrinus ; it difiers from both genera in the number of 
pieces forming the series resting on the basal pieces. The deepest 
angular notch in the basis of both genera usually marks the anal side ; 
in our genus the mouth is on the field, on the side directly opposite 
the only angular notch in the basis. All the pieces rising from the 
basals bear arms in our genus ; but this is also true of Dighocrinus 
Ficus, which has six arm-bearing pieces, and no barren or non-arm- 
bearing piece, termed anal piece in this genus. 

As genera and species are now defined, we are compelled to sepa- 
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rate our genus from Dichocrinus* When these interesting animals 
haye been further investigated, it is probable that a better classification 
may be introduced. 

ALLOPROSALLOCRINUS, Nov. Gen. 

Generic formula : — 
Basal pieces, . . 3. 
Radial pieces, . 2x5. 
Secondary radial pieces, 2x5. 
Anal pieces, . . 3 to 4, or more. 
Inter-radials, . . 1x4. 

Arms, . . . 11 to 13 ; variable, form iinkowu. 
Column, small (?) ; form unknown. 
Vault coTered with numerous polygonal pieces. 
Mouth proboscidiform. 

ALLOPROSALLOCRINUS CONICUS, Sp. Nov. 

Body conical ; calyx plane or slightly saucer-shaped, columnar pit 
excavate, involving the basals and part of the pieces which close the 
circle around them. 

Basal pieces three, two of which are much larger than the third, 
irregularly pentagonal. 

Radial pieces. The first radials, ^vq in number, are large, hexago- 
nal, difiering considerably in size ; three rise upon the summit of the 
basal pieces, and two rest in the notches between them. The second 
radial pieces are pentagonal, axillary, difiering in size and form, each 
of the two upper oblique margins supporting one of the secondary 
radial pieces ; these, ten in number, vary in size and form ; triangular, 
quadrangular, and pentangular pieces being all found in a single indi- 
vidual. These in turn support anotlier series of pieces of the second- 
ary radials, larger than the other pieces of the ray, twice as broad as 
high, subquadrangular, thick, indented by a deep sinus upon the upper 
margin. One of the postero-lateral rays, and sometimes both, have an 
additional secondary radial, in which case it is similar to the first 
secondary radials. 

Arms. The arms vary in number ; the regular rays support each 
two arms, and the postero-lateral ray to the lefl of the anal field 
supports three ; making eleven arms. Sometimes both postero-lateral 
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rajs have three, and then the number is twelve. In some specimens, 
the raj to the leflt of the anal field supports four arms, and that on the 
right of it three ; when this is the case, the arms are thirteen in num- 
ber. The arm facet is large and nearly circular, and, as before stated, 
deeply grooved in the upper part ; the piece of the vault which rests 
upon the arm pieces is also indented, the opening into the body 
being partly in these and partly in the arm pieces. The last pieces 
of the secondary radials form a closed ring around the calyx, except 
on the anal side. 

Inter-radtal pieces four, one to each field ; they are the largest 
pieces forming the calyx, longer than wide, septagonal or hexago- 
nal ; they rise between the first radials, and reach the last secondary 
radials. 

Anal pieces usually four ; the first is hexagonal and rests on the 
basal pieces, its summit is truncated and supports the fourth anal 
piece, its oblique margins support two pieces, one on either side, nearly 
equal in size, pentagonal or obscurely hexagonal : the fourth piece is 
long, lanceolate, and extends between the pieces which support the 
arms, reaching to the vault. 

Vault, The vault or summit is covered by rather large, polygo- 
nal pieces, interspersed amongst which are a few quite small ones. 
All the pieces covering the vault are prominent, and infiated in the 
centre. 

Mouth nearly centraL The form of the proboscis is unknown ; it is 
broken from all the specimens which have come under our observa- 
tion. The whole character of this species is coarse and robust. 

Column. Unknown. 

The calyx is covered by minute granular markings. 

Dimensions : — 

Height of calyx 10 inch. 

Greatest diameter of calyx 1.25 " 

Height of specimen 1.05 '< 

Diameter of joined basal pieces 25 '^ 

Diameter of arm facets 25 ^ 

Geological position and locality. Rather abundant in sandy mud- 
beds at the top of the Knob-member of the subcarboniferous limestone. 
Clear Creek, Hardin County ; also near Scottville, Allen County, Ken- 
tucky, &c 
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ALLOFROSALLOCRINnS DEPRE8SUS, Sp, NoV, 

The general arraDgement of the pieces of the calyx differs but 
little from A, conicus. There are, however, several distinguishing 
characteristics, rendering it necessary to separate it from that species. 

A. depressus is always unsymmetrical, the mouth being subcentral 
and plactd nearest to the anterior side. The postero-lateral rays 
always bear three arms each. The summit is always depressed or 
inclined to the anterior side, and the columnar pit is more angular 
than in A. conicus. 

Dimensions : — 

Greatest diameter 1.05 inch. 

Least diameter 85 ^^ 

Height (proboscis broken off) 42 " 

Cfeologiccd position and locality. Found in considerable numbers 
near the top of the silicious mud-beds of the subcarboniferous lime- 
stone, Clear Creek, Hardin County, Kentucky. 

« 
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De C. Plini Secundi Libris Grammaticis Particula Prima. — 
Dissertatio Philologica quam publice defendet scriptor Alfredus 
Schottmueller. Svo pamph. Lipsiae. 1858. 

De Lichenino, Acido Cetrarino, Pulmonarino et Acido Stictino, 
Observationes Pharmacological. — Dissertatio Inauguralis Medica 
quam scripsit et publice defendet Paulus Ludovicus Oscar Albers. 
8vo pamph. Bonnae. 1858. 

De Fictitiis Actionibus ex Jure Romano. — Dissertatio Inaugu- 
ralis quam publice defendet Auctor Georgius Lochr. 8yo pamph. 
Coloniae ad Rhenum. 1858. 

De Morborum Cutaneorum Combinationibus. — Dissertatio In- 
auguralis quam scripsit atque publice defendet Carolus Krebs. 8vo 
pamph. BonnaB. 1858. 

De Mutatione Libertatis Grermanicae quoad Fundandam Prin- 
cipum Superioritatem in Tefritoriis Regni Teutonici. — Dissertatio 
Inauguralis quam defendet Al. Ch. De Courcel. 8vo pamph. 
Bonnae. 1858. 

De Carcinomate Osteoid! et Carcinomate Medullari, Adjectis 
duobus Casibus singularibus in Clinico Chirurgico Bonnensi obser- 
vatis. — Dissertatio Inauguralis quam scripsit atque publice defendet 
Guiliehnus Baum. 4to pamph. Bonnae. 1858. 

Sjmbolae ad Rhinoplosticen, Auctore Guil. Busch P. P. O. 4to 
pamph. Bonnae. 1858. 

Catalogi Chirographorum in Bibliotheca Acad. Bonn. Servatorum. 
Particula I. ad Scriptores Grascos et Latinos Spectans : Studio et 
Opera Antoni Klette, Ph. D., ejusdemque Bibliothecae Gustos. 4to 
pamph. Bonnae. 1858. 

Index Scholarum quae in Universitate Frid. Guil. Rhen. a die 
1858, 12 Aprilis, publice privatimque habebuntur. — Praecedit Epi- 
metrum Disputationis de M. Yarronis Hebdomadum sive Imaginum 
Libris. 4to pamph. Bonnae. 1858. 
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Index Scholarum, etc., 1858-59, a Die XV. Octobris, etc. — 
Praecedit Canticum Poenuli Flautinse Emendatum. 4to pamph. 
Bonnae. 1858. 

Indicia Quinque Ordinum Univ. Frid. Guil. Bhen. de Litterarum 
Certaminibus Anni 1857 - 1858 facta noYseque Qasestiones 1858 - 
1859 propositas. 4to pamph. Bonnae. 1858. 

Vorlesungen auf der Rheinischen Friedrlch-Wilhelms-Universitat 
zu Bonn im Sommerhalbjahr 1858. — Vorlesungen im Winter- 
halbjahr 1858 - 59. 2 pamph. 4to. Bonn. 1858. 
Imperial Geological Listituie, Vienna, 

Jahrbuch, 1858; 1859, Nos. 1 and 2. 8vo. Wien. 1858-59. 

Ansprache Gehalten am Schlusse des Ersten Decenniums der 
K. K. Geol. Reichsanstalt in Wien am 22 Nov. 1859. Von 
Wilhelm Haidinger, Director. 8vo pamph. Wien. 1859. 
M. F. Maury, U. S. JST. 

Astronomical Observations made during the Years 1849 and 1850, 
at the U. S. Naval Observatory, Washington. Vol. V. 4to. 
Washington. 1859. 
American Oriental Society. 

Journal. Vol. VI. No. 1. 8vo. New Haven. 1859. 
Henry A. Page. 

Experiments with Sorghum Sugar-Cane; including Treatise on 
Sugar-Making, etc By Hedges, Free, & Co. 1 voL 16mo. Cin- 
cinnati. 1859. 
Royal Bavarian Academy of Sciences. 

Abhandlungen der Histor. Classe der KonigL Bayerisch. Akad. 
der Wissenschaften. Band VIII. Abth. 2. — Philos-PhiloL Classe. 
Band VIII. Abth. 3. 4to. Mtinchen. 1857 - 58. 

Gelehrte Anzeigen. Band. XLV.-XLVHL 4to. Mlinchen. 
1858-59. 

Annalen der Konigl. Stemwarte bei Munchen. Band X. 8vo. 
Miinchen. 1858. 

Meteorologische Beobachtungen aufzeichnet an der Konigl. Stem- 
warte in den Jahren 1825 - 1837. 11. Suppl. Band zu den 

Annalen. Vol. 8vo. Munchen. 1857. 

Almanach der Kon. Bayer Akad. der Wissensch. fiir das Jahr 
1859. Vol. 16mo. Munchen. 

Ueber Johannes Miiller und sein Verhaltniss zum jetzigen 
Standpunkt der Physiologie. Gehalten von Dr. Th. L. W. Bischoff. 
4to pamph. Munchen. 1858. 
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Ueber die geschichtlichen Vorstufen der neaeren Bechtsphi- 
losophie. Rede Vorgetragen von Prof. Dr. Carl Prantl. 4to 
pamph. Munchen. 1858. 

Ueber Neuaufgefundene Dichtungen Francisco Petrarca's. Vor- 
trag gehalten Ton Prof. Dr. Greorg Martin Thomas. 4to pamph. 
Munchen. 1858. 

Rede bei der Hundertjeehrigen Stiflungsfeier der Kon. Akad. der 
Wissenschaften am 28 M»rz 1859. Grehalten von 6. L. von 
Maurer. 4to pamph. Munchen. 1859. 

Monumenta SsBCularia herausgegeben von der Konigl. Bajerisch. 
Akad^ der Wissenschaflen zur Feier ihres Hundertjahrigen Beste- 
hens am 28 Mserz 1859. 1 vol. 4to. MUnchen. 1859. 

Erinnerung an Mitglieder der Math.-Phjs. Classe der Kon. Bayr. 
Akad. der Wissenschaften. — Eine Rede vorgetragen in der Oeffent- 
lichen Sitzung zur Feier des Akademischen Ssecularfestes am 29 
Marz, 1859, von Dr. Carl Friedrich Philipp von Martius. 4to 
pamph. Munchen. 1859. 

Erinnerungen an Johann Georg von Lori. — Eine R«de vorge- 
tragen in der Oeffentlichen Sitzung zur des Akad. Ssecularfestes am 
29 Marz, 1859, von Dr. Georg Thomas von Rudhart 4to pamph. 
Munchen. 1859. 

Untersuchungen uber die Richtung und Starke des Erdmagne- 

tismus an Verschiedenen Puncten des Sudwestlichen Europa. 

Ausgefiihrt von Dr. J. Lament. 1 vol. 4to. Munchen. 1858. 

Untersuchungen uber die Richtung und Starke des Erdmagne- 
tismus in Nord-Deutschland, Belgien, Holland, Danemark im Som- 
mer des Jahres 1858, Ausgefiihrt und auf Oefientliche Kosten 
Herausgegeben von Dr. J. Lament 4to pamph. Mttnchen. 1859. 

Monatliche und jahrliche Resultate der an der kon. Stemwarte 

bei Munchen 1825 - 1856 angestelten Meteorologischen 

Beobachtungen von Dr. J. Lament IIL Supplementband 

zu den Annalen der MUnchener Stemwarte. 1 vol. 8vo. Miinchen. 
1859. 
Imperial Academy of Sciences, Vienna. 

Denkschriften. Math.-Natur. Classe. Band. XIV. und XV. 4to. 
Wien. 1858. 

Sitzungsberichte. Phil.-Hist Classe. Band XXHL Heft 5; 

XXIV. - XXVin. — Math.-Natur. Classe. Band XXIV. Heft 3 ; 

XXV. - XXXUL No. 26. 8vo. Wien. 1857, 1858. 
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Almanacb der Kais. Akad. der Wissen. 8 Jahr. 1858. 16mo. 
Wien. 1858. 

Jahrbucher der K. K. Central-Anstalt zur Meteorologie und 
Erdmagnetismus von Karl Kreil. Band Y. Jahr. 1858. ito. 
Wien. 1858. 

Anleitung zu den Magnetischen Beobachtungen von KbiI Kreil 

(Als Anhang zam XXXII. Bande der Sitzungsberichte 

der Math.-Naturw. Classe der kais. Akad. der Wissenschaften.) 
1 vol. 8vo. Wien. 1858. 

Die Principien der Heutigen Physik vorgetragen von 

Dr. Andreas Ritter von Ettingshausen. 4to pamph. Wien. 1858. 

Festrede bei der Feierlichen Uebemahme des Ehemaligen Uni- 
versitatsgebaudes darch die Kais. Akad. der Wissensch. Gehalten 
am XXIX. October, 1857, vom Vice-Prasidenten derselben Dr. 
Theodor Greorg von Kari^an. 4to pamph. Wien. 1858. 
J. Davenport Fisher, 

M^moires de TAcademie des Sciences de I'lnstitut de France. 
Tomes XXn. et XXIII. 4to. Paris. 1850-53. 

Archiv der Pharmacie. Eine Zeitschrift des Apotheker-Yereins 
in Nordeutschland. Zweite Reihe. Bande 41 - 44. 8vo. Han- 
nover. 1845. 

Annalen der Phjsik und Chemie. (Poggendorfi.) Bande 64- 66 ; 
67, Stuck 1, 2, 4 ; 68 - 75 ; 79, StUck 3. Erganzungsband (nach 72 
Band Einzuschalten). 8vo. Leipzig. 1845 - 50. 

Journal fiir Praktische Chemie. (Erdmann, etc) Bande 34 -37; 
38, Heft 2-8; 39, Heft 1-6; 40, Heft 1-4, 6-8; 41, Heft 3-8; 
42, Heft 1, 3-8; 43, Heft 1, 2, 4-8; 44; 45 (45, Heft 7, 8 
dupl.). 8vo. Leipzig. 1845-48. 

Considerations sur le Poids Atomique du Cuivre, etc., par M. J. 
Persoz. 8vo pamph. Paris. 
Mercantile Library Association of the Oiiy of New York. 

Twenty-Eighth Annual Report of the Board of Direction, 8vo 
pamph. New York. 1859. 
Observatory of Kdnigsberg. 

Astronomische Beobachtungen auf der Koniglichen Universitats 
Stemwarte zu Konigsberg. Abth. 32. Folio. Kdnigsberg. 1859. 
Lords Commissioners of the Admiralty. 

Be port on the Teneriffe Astronomical Experiment of 1856. 

Addressed to the Lords Commissioners By Prof. C. Piiuzi 

VOL. V. 6 
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Smyth, F. R. S. S. L. & E., F. R. A. S., and H. M. Astronomer for 
Scotland. 4to pamph. London and Edinburgh. 1858. 
Roycd Society of Sciences, Gottingen. 

Nachrichten von der Georg-Augusts-Universitat und der Kon. 
Gesell. der Wissenschaften zu Gottingen, Tom Jahre 1858. 16mo. 
Gottingen. 1859. 
American Philosophical Society, 

Proceedings. Vol. VIL No. 61, Jan. - June, 1859 ; Na 62, July - 
Dec. 8vo. Philadelphia. 1859. 

Transactions. Vol. XII. Pt 2, (N. S.) 4to. Philadelphia. 
1859. 
Isaac Lea, LL* D, 

Observations on the G^nus Unio, together with Descriptions of 
New Species, their Soft Parts, and Embryonic Forms in the 
Family Unionida3. Vol. VII. Pts. I. and II. 4to. Philadelphia. 
1859. 

Descriptions of Eight New Species of Unionidse, from Georgia, 
Mississippi, and Texas, etc., etc 8vo pamph. Philadelphia. 1860. 
Royal Society, London, 

Philosophical Transactions for the Year 1858. Vol. CXLVm. 
Parts I. and 11. 4to. London. 1858 - 59. 

Proceedings. Vol. IX. Nos. 32 - 34 : Vol. X. Nos. 35, 36. 8vo. 
London. 1859. 

List of Fellows of the Society, 30 Nov., 1858. 4to pamph. 
London. 

Address of the Right Hon. the Lord "Wrottesley, &c, &c., &c, 
the President, delivered at the Anniversary Meeting of the Royal 
Society, on Tuesday, November 30, 1858. 8vo pamph. London. 
1858. 

Report of the Joint Committee of the Royal Society and the 
British Association, for procuring a Continuance of the Magnetic 
and Meteorological Observations. 8vo pamph. Leeds. 

Astronomical and Magnetical and Meteorological Observations 
made at the Royal Observatory, Greenwich, in the Year 1857 ; 
under the Direction of George Biddell Airy, Esq., M. A., Astrono- 
mer Royal. 4to. London. 1859. 

Ramchundra. A Treatise on Problems of Maxima and Minima, 
solved by Algebra. Reprinted by Order of the Hon. Court of 

Directors of the East India Co. under the Superintendence 

of Aug. De Morgan. 8vo. London. 1859. 
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Places of 5,345 Stars observed from 1828 to 1854, at the 
Armagh Observatory. By Rev. T. R. Robinson, D. D., F. R. S., 
F. R. A. S., etc Roy. 8vo. Dublin. 1859. 
Lio Drouffn, 

Croix de Procession, de Cemetiferes et de Carefours. Folio. 
Bordeaux. 1853. 
Lnperial Academy of Sciences^ etc^ Dijon, 

M^moires. Deuxi^me S^rie. Tom. VI. Ann^e 1857. 8vo. 
Dijon. 1858. 
Lnperidl Academy of Sciences, S^c, Rov^n. 

Pr^is Analytique des Travaux de I'Acad^mie, pendant I'Ann^e 
1857-58. 8vo. Rouen. 1858. 
Francis P. Denny, 

On the Constitution of the Water of the Gulf-Stream compared 
with that of the inside Reverse Current Laid before the Faculty 
of the Lawrence Scientific School, Harvard University. 8vo pamph. 
Cambridge. 1859. 
A.GouJUi,LL.B. 

On the Heat evolved by the Combustion of Coal-Gas. Laid 
before the Faculty of the Lawrence Scientific School, Harvard Uni- 
versity. 8vo pamph. Cambridge. 1859. 
John M, J. Merrick, 

On the Preparation of AUoxantine, together with an Examination 
of several Thionurates. Laid before the Faculty of the Lawrence 
Scientific School, Harvard University. 8vo pamph. Cambridge. 
1859. 
Society of Naturalists of New Granada. 

Estatutos de la Sociedad. 8vo pamph. Bogota. 1859. 
Zoological and Botanical Association of Vienna. 

Verhandlungen. Band VIIL Jahr 1858. 8vo. Wien. 1858. 
Naturcdr History Society oftlie Prussian Rhineland and Westphalia. 
Verhandlungen. XIV. Jahr. Heft 2 und 3: XV. Jahr. Heft 1, 
2, 3, und 4. 8vo. Bonn. ' 1857-58. 
Observatory of Prague. 

Magnetische und Meteorologische Beobachtungen zu Prag. XIX. 
Jahr. 1858. 4to. Prag. 1859. 
Linnean Society of Normandy. 

Bulletin. Troisi^me volume. Ann^e 1857 - 58 ; Quatrieme, 
Ann^ 1858 - 59. 8vo. Caen. 1858 - 69. 
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NcUural-Hiitory Society in JEmden, 

Vierundvierzigster Jahresbericht der Naturforechenden Gesell- 
schaft, 1858. 8vo. Emden. 1859. 
Professor G. Ladrey, 

La Boargogne. Revue CEnologique et Viticole. 1'* Livx. 15 
Janvier, 1859. 8vo. Dijon. 1859. 
Senchenherg Society of Naturalists, Frankfort, 

Jahresbericht ueber die Verwaltung des Medicinalwesens die 
Krankenanstalten und die Oeffentlichen Gesandheitsverhaeltnisse der 
Freien Stadt Frankfort. — Herausgegeben von dem Aerztlichen 
Verein. I. Jahrgang 1857. 1 vol. 8vo. Frankfort A. M. 
1859. 
Meteorological Institute of Berlin. 

Uebersicht der Witterung im nordlichen Deutschland, nacb den 
Beobachtungen des meteorologischen Instituts zu Berlin. Jahrgang 

1856. — Uebersicht Jahrgang 1857. — Uebersicht 

Jahrgang 1858. 8 pamph. 4to. Berlin. 

Uebersicht der bei dem meteorologischen Institute zu Berlin 
gesammelten Ergebnisse der Wetterbeobachtungen auf den Sta- 
tionen des Preussischen Staats und benachbarter fiir den Zweck 
verbundener Staaten fur die einzelnen Monate des Jahres 1855. 
4to. Berlin. 
Joseph Leidy, 3f. 2>. 

Geological Sketch of the Estuary and Fresh-Water Deposit 
forming the Bad Lands of Judith River ; with some Remarks upon 
the surrounding Formations. By F. V. Hayden, M. D. Read 
before the Am. Philos. Soc, March 4th, 1859. 

Extinct Vertebrata from the Judith River and Great Lignite 
Formations of Nebraska. By Joseph Leidy, M. D. — From the 
Transactions of the Am. Philos. Society. 4to pamph. Philadelphia. 
1859. 
D. F. L. von SchUchtendaL 

Linntea, Ein Journal fur die Botanik in ihrem ganzen Umfange. 
Band XXIX. Heft 4 - 6 ; XXX. Heft 1, 2. 8vo. HaUe. 1857 
-59. 



Doctrines (The) of Original Sin and the Trmity : discussed in a 
Correspondence between a Clergyman of the Episcopal Church, in 
England, and a Layman of Boston, U. S. 8vo pamph. Boston. 
1859. 
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Thomas Shermn. 

Mathematical Miscellany, conducted bj C. Gill, Professor of 
Mathematics in the Institute at Flushing, Long Island. Nos. 1-8. 
8vo. New York. 1836 - 39. 
J, Smith Hamans. 

Proceedings and Debates of the Third National Quarantine and 
Sanitary Convention, held in the City of New York, April 27th, 
28th, 29th, and SOth, 1859. 1 voL 8vo. New York. 1859. 

Chamber of Commerce. — Report of Select Committee on Quar- 
antine. Adopted July 7th, 1859. 8vo pamph. New York. 1859. 

Proceedings of the New York State Conventions for rescuing the 

Canals, etc (Clinton League.) 8vo pamph. New York. 

1859. 
Moses Pate. 

Pasigraphie mittels Arabischen Zahlzeichen. — £in Yersuch von 
Moses Paic. 8vo pamph. Semlin. 1859. 
Samuel Kneeland, Jr,, M. D, 

Scribner's Engineers' and Mechanics' Companion, comprising 
United States Weights and Measures. Mensuration of Superficies 

and Solids The Mechanical Powers Steam and 

the Steam-Engine. Thirteenth edition, revised and enlarged. By 
J. M. Scribner, A. M. 1 vol. 12mo. New York. 1856. 
Zoological Society of London,, 

Transactions. Vol. IV. Parts 5 and 6. 4to. London. 1858 - 59. 

Proceedings. Parts XXV. and XXVI. 8vo. London. 1857 
-58. 

Part I. Jan. - March ; Part 11. March - June. 

8vo. London. 1859. 
Smithsonian Institution. 

Annual Report of the Board of Regents of the Smithsonian Insti- 
tution for the Year 1858. 8vo. Washington. 1859. 
Literary and Philosophical Society of Liverpool. 

Proceedings, &c. during the Forty-eighth Session, 1858-59. 
No. XIII. 1 vol. 8vo. Liverpool. 1859. 
Royal Society of Sciences, Leipzig. 

Abhandlungen der Kon. Sach. Gesell. der Wissenschaflen. — 
]Math.-Phy8isch. Classe. Band IV. ; V. pp. 1 - 80 ; Band VI., VII. 
8vo. Leipzig. 1858-59. 

Berichte Uber die Verhandlungen. PhiL-Hist Classe, 1858, II. 
Math.-Phy8. Classe, 1858, H., HL 8vo. Leipzig. 1858 - 59. 
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Die Sage von Nala und Damajanti nach der Bearbeitung des 

Somadeva. Herausgegeben von Hermann Brockhaas 8vo 

pamph. Leipzig. 1859. 
British Association for the Advancement of Science. 

Report of the Twentj-Eighth Meeting, held at Leeds. 8vo. 
London. 1859. 
State of Arkansas. 

First Report of a Greological ReconnoLssance of the Northern 
Counties of Arkansas, made during the Years 1857 and 1858, by 
David Dale Owen, Principal Geologist, assisted bj William Elder- 
host, Chemical Assistant; Edward T. Cox, Assistant Geologist 
1 vol. 8vo. Little Rock. 1858. 
J. Aitken MeigSj M. D. 

Description of a Deformed Fragmentary Human Skull, found in 
an Ancient Quarry Cave at Jerusalem. 8vo pamph. Philadelphia. 
1859. 
G. a Swallow. 

Geological Report of the Country along the Line of the South- 
western Branch of the Pacific Railroad, State of Missouri 

To which is prefixed a Memoir of the Pacific Railroad. 1 vol* 
8vo. St. Louis. 1859. 
Edward S. Ritchie. 

Fasciculus Temporum. Auctor. Wormius Rolewinck. 1 vol. 
4to. Ultrajecti. 1480. 
Horaiio R. Storer, M. D. 

On Criminal Abortion in America. 8vo pamph. Philadelphia. 
1860. 

Report on Criminal Abortion by the Committee of the American 
Medical Association. 8vo pamph. Philadelphia. 1859. 
Imperial Society of Naturalists, Moscow. 

Bulletin. Ann4e, 1858, Nos. 2-4; 1859, No. 1. 8vo. Moscou. 
1858-59. 
Society of Naturalists of Freihurgy in Briesgau. 

Berichte iiber die Verhandlungen. Band IT. Heft 1. 8vo. 
Freiburg, L B. 1859. 
Roydl Danish Academy. 

Det Kgl. Danske Videnskabernes Selskabs Skrifier. Femte 
Roekke, Natur. og Math. Afdeling, 4'*' Bind, 'i**" Hefte ; S"*' Bind, 
1"* Hefte. 4to. Kjobenhavn. 1859. 
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Obersigt Forhandlingen i Aaret, 1858. 1 vol. 8vo. 

Kjobenhavn. 
Dr. Franz Liharzih 

Das Gesetz des Menschlicben Wacfasthumes und der unter der 
Norm Zariichgebliebene Brustkorb als die erste und wichtigste 
Ursache der Rachitis, Scropholose und Tuberculose. 1 vol. 8yo. 
Wien. 1858. 
Dr. Isaac L Hayes, 

An Arctic Boat Journey, in the Autumn of 1854. 1 voL 8to. 
Boston. 1860. 
Trustees of the Astar Library, 

Catalogue or Alphabetical Index of the Astor Library. Ft. II. 
Authors and Books. M-P. 1 vol. Royal 8vo. New York. 
1859. 
Batavum Society of Sciences, 

Acta Societatis Scientiarum Indo-Neerlandicae. Vols. 1. et II. 
4to. Batavia. 1856 - 57. 

Natuurkundig Tijdschrifl yoor Nederl. Indie. Deel I. Afl. 5 and 
6 : Deel H. - XII. 8vo. Batavia. 1851 - 57. 
J. H, McChesney, 

Descriptions of New Species of Fossils, from the Palaeozoic Rocks 
of the Western States. (Extr. Trans. Chicago Acad, of Sciences, 
VoL I.) 8vo pamph. Chicago. 1859. 
Society of Geography of Paris, 

Bulletin. 4- Serie. Tom. XVII. et XVIII. 8vo. Paris. 
1859. 
P, Nisser, 

On the Geological Distribution of Grold, with special Reference to 
some Auriferous Rocks in South America. 8vo pamph. Mel- 
bourne. 1859. 
W,'P, G, BardeU. 

The Elements of Quaternions. (Extr. from 2nd Vol. of Math. 
Monthly.) 4to pamph. Cambridge. 1860. 
Entomological Society^ Stettin, 

Entomologische Zeitung 17th -20th Jahrgang, 8vo. 

4 pamph. Stettin. 1856 - 59. 

Catalogus Coleopterorum Europse Siebente Auflage. 

1 vol. 8vo. Stettin. 1858. 

Catalogus Hemipterorum 1 vol. 8vo. Stettin. 1859. 
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Royal Academy of Sciences^ Amsterdam. 

Yerhandelingen der koninklijke Akad. van Wetenschappen, 
Afdeeling Letterkunde, Eerste Deel. 4to. Amsterdam. 1858. — 
Zevende Deel. 4to. Amsterdam. 1859. 

Verslagen en Mededeelingen Afd. Natuurkunde, Achste 

Deel: Negende Deel, Stuk 1-3. — Afd. Letterkunde, Vierde Deel, 
Stuk 1-3. 8vo. Amsterdam. 1858 - 59. 

Jaarboek voor 1858. 8vo pamph. Amsterdam. 

Dr. Moriz Homes. 

Die Fossilen MoUusken des Tertiaer-Beckens von Wien (II. Band 
Bivalven) Herausg. von der k. k. geologischen Reichsanstalt. Folio 
pamph. Wien. 1859. 
Royal Irish Academy, Dublin. 

Transactions. Vol. XXIIL Pt. 2. 4to. Dublin. 1859. 

Proceedings. Vol. VII. Pts. 1 - 8. 8vo. Dublin. 1859. 
Philadelphia College of Pharmacy. 

American Journal of Pharmacy, published by Authority of the 
Philadelphia College of Pharmacy. Edited by William Proctor, 
Jr. 3d Ser., Vols. VI. - VIIL No. 2. 8vo. Philadelphia. 1858 
-60. 
Royal Bohemian Society of Sciences. 

Sitzungsberichte, Jahr. 1859, Jan. - Juni. 8vo. Prag. 1859. 
Dr. Wilhelm Rudolph Weitenweber. 

Ueber des Marsilius Ficinus Werk " De Vita Studiosorum," nebst 

einigen Bemerkungen iiber den Hellenismus 4to pamph. 

Prag. 1855. 

Denkschrift uber die Gebruder Johann Swatopluk und Carl 
Boriwoj Presl. 4to pamph. Prag. 1854. 

Dr. Joseph Carl Ed. Hoser's RUckblicke auf sein Leben und 
Wirken, nach dessen Tode, 16mo pamph. Prag. 1848. 

Aus dem Leben und Wirken des Herm Dr. Joh. Th. Held's. 
Eine Festschrift. 8vo pamph. Prag. 1847. 

Leibnitz und Comenius. Ein Vortrag von Dr. F. B. Kvet. 4to 
pamph. Prag. 1857. 

Die Grundziige der Aristotelischen Psychologic aus den Quellen 
dargestelt und kritisch beleuchtet. Eine Studie von Wilhelm 
Fridolin Volkmann. 4to pamph. Prag. 1858. 

Die Methode der orthoggnalen Projekzion auf zwei Ebenen, die 
keinen rechten Winkel mit einander einschliessen, als Grundlage 
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fiir jede auf dem Principe der orthogonalen (orthographischen) 
FrojekzioQ beruhende perspektivische Projekzionsart oder Parallel- 
Perspektive. Yon Rud. Skuherskj, o. o. Prof, am Poljtechnischen 
Institute in Prag. 4to pamph. Prag. 1858. 

Ocesk^m prvotnim prekladu sv. evangelii o obmen^h jeho az 
do XV. stolettL Sepsal Josef Jirecek. 4to pamph. V. Praze. 
1859. 

Die PoiphTre im Silurgebirge von Mittelbohmen. Von Carl 
Feistmantel. 4to pamph. Prag. 1859. 
American Association for the Advancement of Science. 

Proceedings of the Thirteenth Meeting, held at Springfield, 
Massachusetts, August, 1859. 1 vol. 8ya Cambridge. 1859. 
American Geographical and Statistical Society. 

The Polar Exploring Expedition. — A Special Meeting of the 
American Geographical and Statistical Society, held March 22, 
1860. 8vo pamph. New York. 1860. 
John Bartlett. 

A New Method of Chess Notation. 1 sheet Folio. Cambridge. 
1857. 
Samud Nicohon. 

The Nicols Pavement, invented by Samuel Nicolson of Boston, 
Mass. — Second Edition, with Additions. 8vO pamph. Boston. 
1859. 
Joseph E. Worcester J LL. D. 

A Dictionary of the English Language. 4to. Boston. 1860. 
W. Ferrely A.M. 

The Motions of Fluids and Solids relative to the Earth's Surface ; 
comprising Applications to the Winds and the Currents of the 
Ocean. (Taken from the First and Second Vols, of the Math. 
Monthly.) 4to pamph. New York. 1860. 
Theodore Lyman. 

Academic Boyale des Inscriptions et Belles Lettres. — Histoire 
de I'Acad^mie depuis son Etablissement jusqu'k present [contin- 
ued to the 8th August, 1793] ; avec les M^moires de Litt^rature 
tirez des Registres de cette Acad^ie depuis son Renouvellement 
jusqu'en 1710 [continued to 1793]. 50 Tomea 4to. Paris. 
1717 - 1808. 

Tableau General des Ouvrages contenus dans le Recueil des M^- 
moires de T Academic. 1 vol. 4to. Paris. 1791. 

VOL. V. 7 
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Institut National des Sciences et Arts. — M^moires, Sciences 
Morales et Politiques [1796-1803]. Tom. I.-V. 4to. Paris. 
An VL - XII. [1798 - 1804]. — Lltt^rature et Beaux-Arts. Tom. 
I.-V. 4to. Paris. 1797-1804. 

Institut Bojal de France. — Histoire et M^moires : Classe 
d*Histoire et de Litt^rature Ancienne. Tom. I. - lY. 4to. Paris. 
1815-18. 
The Jailowskian Society , Leipne. 

Die Antike Landwirthschafl und das von Thunen'sche Gresetz. 
aus den alten Schriflstellem, Dargelegt von Dr. Heinrich Wiske- 
mann. — Gekronte PreisschrifL 4to pamph. Leipzig. 1859. 
Royal University of Christiana, Norway, 

Generalberetning fra Gaustad Sindssygeasyl ; for Aaret 1858, ved 
Ole Sandberg Direktor. 4to pamph. Christiania. 1859. 

Tale (og Cantate) ved det Norske Universitets Mindefest for 
Kong Oscar den 22de Sept. 1859, af J. S. Welhaven, Prof. 8vo 
pamph. Christiania. 1859. 

Ueber die Gkometrische Reprasentation der Gleichunden zwischen 
Zwei veranderlichen, reellen oder komplezen Grossen von C. A. 
Bjerknes. ..... 4to pamph. Christiania. 1859. 

Om ^drueligheds-Tilstanden i Merge ved Gilert Sundt. Cand. 
theol. 8vo pamph. Christiania. 1859. 

Beretning om en Zoologisk Reise foretagen i Sommeren 1857. 
ved D. C. Danielssen. 8vo pamph. Christiania. 1859. 

Det Kongellge Norske Frederiks Universitets Aarsberetninger 
for Aarene 1856, 1857, og 1858. 8vo pamph. Christiania. 
1859. 

Aarsberetning for 1857 fra Overlasge for den Spedalske Sygdom 
O. G. Hoegh til Departementet for det Indre. 8vo pamph. Chris- 
tiania. 1858. 

for 1858 fra Overlaegeme O. G. Hoegh og C. J. 

Loberg 8vo pamph. Christiania. 1859. 

Forteguelse over Modeller af Landhusholdnings Redskaber fra 
Ladegaardsoens Hovedgaard ved Christiania. Beretninger om 
Sjgdomsforholdene i 1842 og 1843 i Danmark, Sverige og Norge, 
oplsBSte ved de skandinaviske Naturforskeres Mode i Christiania, 
1844. — Anhang til Mddets Forhandlinger. 8vo pamph. Chris- 
tiania. 1847. 

Karlamagnus Saga ok Kappa Hans. — Fortaellinger om Keiser 
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Karl Magnus og Hans Jasvninger. i Norsk Bearbeidelse fra det 
Trettende Aarhundrede. Udgivet af C. R. Unger. 1 vol. 8vo. 
Christiania. 1859. 

Personalier oplseste ved Hans Majesttet Kong Oscar den Fa 
Begravelse i Ridderholmskirken, den 8de August, 1859. 870 pamph. 
Christiania. 1859. 

Al-Mufassal, Opus de Re Grammatica Arabicum, Auctore Abiil- 
K&sim Mahmiid Bin 'Omar Zamabs'ario, ad Fidem Oxlicum Manu 
Scriptomm Edidit J. P. Broch. 8yo pamph. Christianise. 1859. 
Nathan Appletan. 

Letter to the Hon. William C. Rives, of Virginia, on Slavery and 
tiie Union. 8vo pamph. Boston. 1860. 
Richard Owen, M. D., V. P. R, 51, etc. 

Address by Richard Owen. — Superintendent of the Nat. Hist 
Departments, British Museum. 8vo pamph. London. 
Association of Miners and Smelters. 

Bericht iiber die erste allgemeine Yersammlung zu Wien 

(10. bis 15. Mai 1858) Redigirt und Herausgegeben von Comit^ 
der VersammluDg. 1 voL 8vo. Wien. 1859. 



Four hundred and elgl&ty-llfUk meettng. 

August 8, 1860. — Stated Meeting. 

The President in the chair. 

A quorum for the transaction of business not being present, 
only scientific communications were in order. 

The Corresponding Secretary communicated two papers, en- 
titled as follows : — 

'^ A List of the Phaenogamous Species of a Botanical Collec- 
tion made in the Eastern Part of Cuba by Charles Wright, in 
the years 1866, 1867, and 1869 - 60, with characters of the New 
Genera and Species: Part I.- The Polypetalse and Apetal®, 
by Professor A. Grisebach, of the University of Gottingen." 

^^ Determinations of the Ferns of the same collection, also of 
Pendler's Venezuelan Collection, by Daniel C. Eaton, of New 
York." 

Dr. C. T. Jackson read and commented on a letter received 
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by bim from M. Moissent, of tbe Imperial School of Mines, 
Paris, giving an account of a new gas-engine, invented by M. 
Lenoir of tbat city. He also gave some further details con- 
cerning the frozen well, at Brandon, Vermont. 



Four hundred and elghty-sixtlt ukeetinfr* 

September 11, 1860. — Monthly Meeting. 

The President in the chair. 

Professor Horsford, chairman of the Rumford Gonmiittee, 
laid upon the table the dies for the Rumford medal, received 
from the United States Mint, in pursuance of a vote of the 
Academy at the last Anniversary Meeting. And they were 
deposited in the iron safe of the Academy. 

Professor Horsford submitted a memoir on the relations 
of the salts of zinc and alumina to those of soda and potassa. 

Messrs. Charles W. Eliot and Frank H. Storer presented 
the two following notes, supplementary to their Memoir upon 
the Impurities of Conmiercial Zinc. 

I. On the Amounts of Lead contained in some Silver Coins. 

From our experiments upon the impurities of commercial zinc,* 
we found that this metal almost invariably contains lead. In the 
preparation of silver at the United States Mint, zinc is used for the 
purpose of reducing chloride of silver,t and a sample of zinc similar 
to that used at the Mint, which we examined, yielded half of one per 
cent of lead. The question naturally suggested itself whether lead 
might not thus find its way into American silver coin, and to deter- 
mine this point we have analyzed several American coins, as specified 
in the following table ; for the sake of comparison we subsequently 
examined the other coins therein enumerated. 



* Memoin of the American Academy, 1860 [n. 8 ], YIII. 57. . 

t Booth and Morfit's Smithsonian Report on Recent Improyements in the 
Chemical Arts, (Washington, 1851,) p. 56. Compare Wilson's Report on the New 
York Industrial Exhibition, in Dingler's Polyt. Journal, 1855, CXXXV. 119. 
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TABLE. 



(!•) 



Kind of Coin. 



QniDDM 



1 AmericED 
half-dollar of 
1824. 

20 Ameri- 
.can five-cent 
pieces of 1853, 

10 Ameri- 
can five-cent 
pieces of 1854. 

2 American 
twenty-five- 
cent pieces of 
1858. 

" Fine sil- 
iTer"t from 
the U. 8. As 
say Office in 
New York, 
1860. 

1 Spanish 

dollar of 1793. 

Carolns IV. 

1 Mexican 
dollar of 1829. 

2 English 
shillings of 
1816. 

1 French 
fire-franc 

Siece of 1852. 
fapoleon in. 



(a.) 



Weight 
of Coin 



13.2936 



24.2630 



12.1980 



12.4097 



80.6405 



27.0130 



27.2265 



10.4597 



24.9725 



(3.) 



(4.) 



Weight 
' of Pb cor 
Weight of raeponding 
BaO, SOs , to SOs 
found. I in the 
I BaO.S03 
of column 
Gnmmee. (3). 



0.0465 



0.0412 



0.0571 0.0507 

I 

0.0314 0.0278 

0.0322 ' 0.0286 

I 

0.0557 0.0494 

i 

0.0170 0.0151 

0.0127 0.0118 

0.0537 0.0507 

j 

0.1135 0.1069 



(5.) 

Com- 
■ponding 
per cent 
of Lead 
in the 
Coin. 



0.3100 



0.2090 



0.2282 



0.2305 



0.1611 



0.0558 



0.0434 



0.4847 



0.4282 



(a.)* 



Weight of 

FbO,B03 

found. 



Gnmroee. 



0.0480 



0.0555 



0.0270 



0.0310 



0.0655 



0.0129 



0.0590 



0.1296 



(b.)« 



Corre- 
sponding 
weight 
of Fb. 



0.0327 



0.0379 



0.0185 



0.0273 



0.0447 



0.0088 



0j0422 



0.0886 



(c.)» 

Corre- 
sponding 
per rent 
of Lead 

in the 
Coin. 



0.2462 



0.1560 



0.1513 



0.2200 



0.1457 



0.0326 



0.3846 



0.3546 



* Columns (a), (b), and (c) contain the results of a supplementary series of 
experiments, made merely to control the resolto given in columns (4) and (5) 
iVtd, infra.) 

t The solution of this fine silver in nitric acid became blue when neutralized 
with ammonia. The filtrate from the mixed precipitate of sulphate of lead and 
gold (see p. 56) contained a decided trace of copper and a fainter trace of iron. 
The solution of sulphate of aodsL, fi!om which the sulphuric add of col. (3) was 
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On the supposition that the zinc used in the reduction of the silver 
is the source of the lead in the American coin, it is easy to calculate 
the amount of lead which would thus find its way into the coin, since 
the quantity of zinc used in reducing a given weight of silver, and the 
per cent of lead which that zinc may be expected tp contain, are both 
known quantities. Professor Booth* says that an excess of zinc is 
required to insure total and rapid reduction, and Wilson f states, that 
two equivalents of zinc are used, in practice, for each equivalent of 
silver. Our memoir, already cited, gives the per cents of lead found 
in two specimens of 'Vleille Montague zinc The standard of the 
American silver coin is -^ silver and -^ copper, and the weight of fifly 
cents' worth of this alloy, in either half-dimes, dimes, quarters, or a 
half-dollar, has been 192 grains = 12.433 grammes, since the year 
1853.t 

Fine silver in the half-dollar, . . . 11.190 gram. 
Zinc used in reducing 11.19 gram, silver, . 6.742 '' 
Amount of lead in 6.742 gram, zinc, if the zinc 

contains 0.292 per cent of lead, § . . 0.0197 " 
Amount of lead in 6.742 gram, zinc, if the zinc 

contains 0.494 per cent of lead, § . . . 0.0333 "" 

If zinc of the best quality (containing 0.292 per cent of lead) had 
been used, the silver coin would have contained 0.168 per cent of 
lead; if the second quality (containing 0.494 per cent of lead) has 
been employed, the coin may contain 0.268 per cent of lead. Between 
these two limits all our determinations of lead in American silver will 
be found to lie. 

In offering this explanation of the occurrence of lead in American 
silver coin, we would by no means affirm that the zinc is the exclusive 
source of this impurity, for it is not at all improbable that a portion of 
the lead is derived from the leaden vats in which the reduction of the 



determined, exhibited a slightly yellowish-light-brown color, nothing similar to 
which occurred in any of the other experiments. A slight black residue remained 
when this silver was dissolved in nitric acid, and a trace of gold was detected in 
the residue described on p. 59. 

* Loc. cit, t Loc, cU. 

t Brightly's Dig. Laws IT. S., for Standard, Title Coinage, § 3 ; for Weights, 
Tide Coinage, § 13. 

4 See our Memoir in Mem. Amer. Acad. [xr. b.], YIII. 61, Table I. 
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chloride of silver is effected, or from the sulphuric acid which is used 
to excite the reaction. 

Uie method of analysis employed was as follows. The coin having 
been dissolved in moderately strong, pure, nitric acid, the cooled solu- 
tion was treated with an excess of a solution of pure caustic ammonia, 
added by small portions, — no notice being taken of the small, dark- 
colored residue (AgS, etc.) insoluble in nitric acid. The precipitated 
oxide of silver was re-dissolved in nitric acid, enough of the latter being 
added to render the solution distinctly acid. The whole was then 
heated in a water-bath, and a strong solution of pure chloride of ammo- 
nium added, until chloride of silver was no longer precipitated, care 
being taken to avoid adding an unnecessary excess of chloride of am- 
monium. It will be seen, that the chloride of silver was thus pre- 
cipitated in presence of a large excess of nitrate of ammonia; and 
since chloride of lead is readily soluble in a solution of nitrate of 
ammonia,* any lead which the coin may have contained would remain 
in solution. It may be mentioned in passing, that the small amount 
of chloride of silver which, as has already been stated by Mulder,t is 
retained in solution by nitrate of ammonia, — especially by hot solu- 
tions, — did not interfere in the least with the subsequent steps of the 
analysis, or in any way to influence the amount of lead obtained. 
The precipitated chloride of silver was collected upon a filter, and 
thoroughly washed with hot water, the lumps of chloride of silver 
being broken down as much as possible with a glass rod. The filtrale 
and wash waters were evaporated in a porcelain dish to the consist- 
ence of a thin syrup, and then transferred to a flask of hard German 
glass, in which the evaporation was continued until the nitrate of am- 
monia had been entirely destroyed. This operation requires care in 
the application of the heat, lest violent decomposition of the nitrate of 
ammonia ensue, and portions of the substance be projected from the 
flask. When properly conducted, the process goes on tranquilly, and 
no loss occurs. The residue, consisting of nitrate of copper, together 
with nitrate of lead, and more or less gold, should be washed with hot 
water into a porcelain dish, where it is mixed with a slight excess of 
pure sulphuric acid. It may be necessary to use a little nitric acid to 
dissolve the last portions of the substance in the flask. The mixture 



* Bolley, Ann. Ch. n. Pharm., 1854, XCI. 115. 
t Die Silber-Probinnethode, (Leipzig, 1859,) p. S8. 
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is then evaporated over the water-bath until it has become almost 
entirely dry, — or until it no longer exhibits any tendency to effervesce ; 
it is then somewhat more strongly heated on a sand-bath, until all the 
free sulphuric acid has been driven off, that is, until fumes of sulphuric 
add are no longer perceptible. The necessity of thoroughly evapo- 
rating this mixture cannot be too strongly insisted upon, for a solution 
of gold in sulphuric acid * is formed when the mixed nitrates, etc are 
treated with sulphuric acid, and unless this compound be entirely 
destroyed by heating, it will be subsequently decomposed when water 
is added, and give rise to a predpitate of metallic gold, in a condition 
so finely divided that it cannot be separated by filtering. The occur- 
rence of thb precipitate would ruin the analysis. We at first sought 
to prevent the formation of this solution of gold in sulphuric acid, by 
heating very strongly the residue left in the flask after all the nitrate 
of ammonia had been decomposed, until the escape of nitrous fumes 
had entirely ceased, and the nitrate of copper was decomposed. We 
then treated the mass with pure dilute nitric acid, and filtered off the 
solution from the gold which had been deposited and from any chloride 
of silver which had been dissolved by the nitrate of ammonia, with the 
intention of determining the lead directly, by predpitating it as sul- 
phate from this solution after evaporation with sulphuric acid. It was 
found, however, that a lai*ge portion of the gold-salt escaped decom- 
position in the flask, the yellow solution of sulphate of gold being 
formed almost as abundantly after this treatment as when the flask 
was not heated so strongly; and since in this method there is great 
risk of ft'acturing the vessel from drops of acid condensing in its neck 
and flowing down upon the hot portion, it can in no wise be recom- 
mended. A perfectly dry mixture of sulphate of copper, sulphate of 
lead, and metallic gold having been obtained, it is treated with distilled 
water, — a considerable quantity of the latter bdng added at once, and 
the mixture quickly stirred to prevent the sulphate of copper from 
forming a hard cake as it becomes hydrated. As soon as the sulphate 
of copper is completely dissolved, a small quantity of pure sulphuric 
acid is to be added to the solution, and the latter set aside for at least 
forty-eight hours. The precipitate, consisting of sulphate of lead and 
metallic gold, was then collected upon a small Swedish filter and 
washed, first with dilute sulphuric acid to remove the sulphate of cop- 



* Compara Pelletier, Ann. Ch. et Phys. [2], XV. 12. 
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per, and subsequently with alcohol, until no trace of free sulphuric acid 
remained. After drying, the precipitate of sulphate of lead and gold, 
with the filter cut into small pieces, was transferred to a beaker glass, 
and the whole was then digested with pure bicarbonate of soda * (pre- 
pared from the oxalate), during at least forty-eight hours. The sul- 
phate of soda formed by this* operation was then filtered off from the 
carbonate of lead and metallic gold, and the amount of sulphuric acid 
which it contained determined by precipitation with chloride of barium 
in the usual way. From the amounts of sulphate of baryta thus 
obtained, recorded in column (3) of the table, the amounts of lead 
(col. 4) in the mixed precipitates of sulphate of lead and gold were 
calculated. 

The carbonate of lead, mixed with bits of paper and gold, above 
mentioned, was now dissolved in dilute nitric acid, the solution evapo- 
rated with sulphuric acid until all the nitric acid had been expelled, 
subsequently treated with water acidified with sulphuric acid, and, after 
standing for forty-eight hours, collected upon a tared filter, washed 
with dilute sulphuric acid and alcohol, dried at lOO**, and weighed. 
The results may be found in column (a) of the table. 

The re-agents used in the foregoing operations were all chemically 
pure. A special experiment was moreover made, in which portions 
of the nitric acid, ammonia, chloride of ammonium, and sulphuric acid 
used, twice as large as any which were actually employed in the 
analysis of either of our samples of coin, were evaporated together, 
and subjected to a course of treatment identical with that which the 
solutions of coin were forced to undergo ; but not a trace of sulphate 
of lead, or of any precipitate, other than a few light and utterly insig- 
nificant floating flocks, probably alumina, could be detected as the 
result of this trial. 

That our process is sufiiciently accurate to exhibit all the lead which 
the samples of coin examined really contained, we do not think prob- 
able. All of the sources of error to which the process, when properly 
conducted, is subject, tend to cause a slight loss of lead. Thus, in the 
first place, it is scarcely possible that the last traces of chloride of lead 
can be removed by washing from the caseous precipitate of chloride 

* See Fresenios, Anleitnng znr Qaantitatiyen Analyse, (BraanBchweig, 4^* Aafl. 
1858,) p. 286, S 132, H. b. 0. 
VOL. V. 8 
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of silver,* which precipitate is in enormous mass as compared with 
the amount of chloride of lead ; and again, the first precipitate of 
sulphate of lead, mixed with gold, which is obtained after evaporation 
with sulphuric acid, occurs in so finely divided a state, that it is exceed- 
ingly difficult to prevent loss by the passing of a portion of it through 
the pores of the filter upon which the precipitate is collected. To one 
unused to the process, it might seem as if the last traces of sulphuric 
acid could hardly be removed from this precipitate by washing with 
alcohol. We have satisfied ourselves, however, that this is easily 
effected, and that this seeming source of error is, in reality, entirely 
insignificant ; at any rate, the results given in columns (a), (b), and (c) 
are in no way influenced by this imaginary error. It may not be 
amiss to observe, that we have been particularly scrupulous with regard 
to the treatment of the above-mentioned precipitate, having in every 
instance continued to wash it with alcohol long afler any reaction of 
sulphuric add could be detected. It should also here be stated, that 
the results in which we ourselves place the most confidence are those 
obtained by determining the amount of sulphuric acid in the mixed pre- 
cipitate of sulphate of lead and gold (see cols. (3), (4), and (5) of the 
table), for columns (a), (b), and (c) contain the results of a secondary 
process liable to all the accumulated errors of a long series of opera- 
tions ; moreover, the final precipitate of sulphate of lead is very finely 
divided, and, like the first precipitate, liable to pass through the pores 
of the filter, as has been previously explained. This second series of 
experiments has been carried out, not from any expectation that the 
results would closely agree with those of the first series, but merely to 
control the latter to a certain extent, and tP remove any objection 
which might be made to the indirect method by which they were 
obtained. Since the possible inaccuracies of the process tend to a loss 
of lead, we are confident that the amounts of lead we have obtained 
are in no instance greater than those really existing in the coin. 

The precipitates of pure sulphate of lead (column (a) of the table) 
were, in every instance, reduced on charcoal with carbonate of soda, 
and the button of lead obtained carefully tested for silver, of which 
none could be detected in any case ; nor did the metal exhibit any 
reactions, other than those of pure lead. 

The residue of gold and filter paper lefl afler dissolving the car- 

* Compare Mulder, op. at., p. 217. 
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bonate of lead in nitric acid for the final lead determination, was in 
each case incinerated, and then fused with carbonate of soda before 
the blowpipe. A distinct button of metallic gold was obtained in every 
instance. The amount of gold obtained varied, however, to a very 
considerable extent: it was abundant in the American and Spanish 
coin, less was observed in the English and Mexican, and but little in 
the French coin or the American fine silver.* 

The silver of the French coin was undoubtedly prepared by tfie 
salphuric-add process,! in which the granulated alloy of silver, gold. 



* Besides the quantitative analyses recorded above, which have been made by 
this method, it should be mentioned, that in several qualitative experiments upon 
American coins, by the method as described or slightly modified, indications of 
lead were obtained in every instance. The same remark is true of two qualitative 
analyses, — one of a dime and another of a quarter-dollar, — made as follows : 
the coin having been dissolved in nitric acid, and the insoluble black residue of 
sulphide of silver and a little gold separated by filtering, the solution was mixed 
with pure acetate of soda (see Fresenius, op. cit, p. 428, ^ 163, 1. y) to prevent 
precipitation of chloride of lead in subsequent operations, and the whole heated 
over the water-bath ; the silver was then precipitated with dilute chlorbydric acid, 
and the chloride of silver collected upon a filter and washed. Through the filtrate 
sulphuretted hydrogen was passed, the mixed sulphide of copper, lead, and gold 
collected upon a filter, treated with nitric acid, the acid solution evaporated to dry- 
ness, the residue taken up with water, and the solution filtered; in the filtrate 
lead was detected, while the residue contained gold. 

With regard to this residue of gold, which has also been alluded to in the text, 
it should be remarked that it has been entirely neglected by many analysts who 
.have published determinations of the amounts of gold in various silver coins. In- 
deed, it would appear as if the fact were not generally known to chemists, that 
nitric add can dissolve a little gold (as it can platinum), when an alloy containing 
a small quantity of gold is treated with this acid (compare Mulder, op, cit., p. 159). 
Another oonunon error of analysts has been, to class as ^* gold " the dark-colored 
residue which is usually left when silver coin is dissolved in dilute nitric acid. 
This precipitate does, in fact, generally contain a little gold, though in our own 
experiments by far the larger portion of this metal passed into solution in the 
nitric acid, and was separated at a subsequent stage of the analysis, as has been 
described ; Gay Lnssac (Ann. Ch. et Fhys., 1836, [2.] LXIII. 334) long ago 
showed that it is principally composed of sulphide of silver ; to which fact atten- 
tion has also been called by Mulder, in his excellent little treatise, just cited, 
p. 178. 

t See D*Arcet in Dingler's Polyt. Joum., 1828, XXVIII. 3; from Annales 
Mensuelles, Mai, 1827, p. 131. Also, Ure's Dictionary of Arts, &c., 4th edit., (Bos-' 
ton, 1853,) II. 543. Dumas's Traits de Chimie Appliqu45e aux Arts, (Paris, 1833,) 
IV. 464. 
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copper, &c. is dissolved in hot concentrated sulphuric acid, and the 
silver subsequently precipitated, by means of metallic copper, from a 
somewhat diluted hot solution of the sulphate of silver thus obtained. 
Since ordinary commercial sulphuric acid * is used in this operation, 
it is not strange that a portion of the lead with which it is contami- 
nated should be transferred to the silver. The lead salt is perhaps 
reduced by the metallic copper in the manner so well described by 
Odling, in his memoir ^^ On the Reciprocal Precipitations of the 
Metals." t It is, moreover, not impossible that some sulphate of lead 
may fall when the acid liquor is diluted, and become mixed with the 
precipitated silver. It is not credible, however, that the lead in the 
coin can have been derived from the copper used to form the standard 
alloy, for this supposition would imply that copper of very inferior 
quality had been employed. According to Karsten,} copper which 
contains but one per cent of lead is utterly unfit for manufacturing 
purposes, since it cannot be worked at any temperature. Now the 
least amount of lead which we found in fifty cents' worth of American 
silver is 0.0253 gram, in 10 half-dimes of 1853. These 10 half-dimes 
contain 1.243 gram, of copper, and if this metal had been the source of 
the lead, it must have contained more than two per cent of that impurity. 
We are ignorant of the process of preparing silver which was in 
use at the British Mint in 1816. Perhaps the silver in the coin of 
that date was obtained by cupellation, and it is well known that silver 
so obtained almost always contains lead. § 

* D'Arcet, Joarn. fur tech. u. oekon. Ch., 1829, IV. 420. 

t Quar. Journ. Chem. Soc. of London, 1867, IX. 289. 

} In his System der Metallurgies (Berlin, 18S2J Y. 245. 

§ Anthorities differ as to the amount of lead contained in crude cupelled silver 
("lightened silver/* argent €clair€^ Blicksilber), According to Berthier (Essais par 
la Voie Seche, (Paris, 1848,) II. 724), it contains, on an average, only 1 per cent 
of lead. Kerl (Handbuch der metallnrgischen Huttenkunde, (Freiberg, 1855,) III. 
152), on the other hand, says that it contains fit>m 5 to 10 per cent of impurity ; 
and according to Earsten (System der Metallurgie, V. pp. 200, 201) Blicksilber 
contains at least 12 per cent of lead, and often more, the proportion of lead to 
silver being entirely dependent upon the temperature of the cupelling furnace. 
Since such silver is unfit for use, it is refined by small portions, either by a second 
cupellation at a high heat, or by melting it in crucibles with saltpetre and borax or 
some other flux (Kerl, op. cit.^ III. pp. 181 to 198^ ; but it appears to be imprac- 
ticable, or at least not advantageous in practice, to remove the last traces of lead 
from the silver by either of these processes. (See Kerl, op. cit.y I. 224 ; or Plattner, 
Probirkunst mit dem Liithrohre, (Leipzig, 1853,) p. 403). 
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The silver of the Spanish and Mexican coins was doubtless pre- 
pared hj the American system of amalgamation.* In this process, 
speaking in general terms, it would appear that silver is reduced bj 
means of metaUic mercuiy from a solution of chloride of silver in 
chloride of sodium, the amalgam which is formed being exposed 
meanwhile to the action of chloride of copper and perchloride of iron. 

It b to be inferred from the investigations which we have cited, that 
under these circumstances the amalgam should be almost entirely free 
from any contamination with the more strongly electropositive metals. f 
It would seem, indeed, that the American system of amalgamation 
furnishes purer silver than is obtained by any of the other processes 
which are employed upon the large scale. 

So far as concerns the occurrence of lead in the silver coin of 
our own country, it could probably be mainly, if not altogether, avoided, 
by employing zinc free from lead, such as is manufactured in Pennsyl- 
vania, as we have already described in our Memoir. 

It is interesting to observe, that the occurrence of lead in some of 
the silver coins of the ancients X has been thought to indicate " that 
the process of separating lead and silver was less perfectly executed 
in the ages of antiquity than is at present the case." § Yet, in none 



* Described by Humboldt in his Essai Politique sar le Koyaame de la Nouvclle 
Espagne, (Paris, 1811,) II. 558. See also Ejursten, Abhandlungen der phys. Elasse 
der Akad. der Wissenscbaften zn Berlin, 1828, p. 1 ; and Karsten u. Dechen's 
Archir fur Mineralogie, etc., 1829, I. 161 ; and again, ibid. XXV. 178, and in 
Dingler's Polyt Jonm., 1852, CXXVI. 357. Compare the subsequent statements 
of Boussingault, Ann. Ch. et Phys., 1832, [2.] U. 350. 

t In the European system of amalgamation, as practised at Freiberg in Saxony, 
where the silver is reduced from its chloride by metallic iron instead of quicksilver, 
a similar degree of purity in the silver is not to be expected. (For analyses of such 
silver, " Tellersilber," see Keri, op. cit., I. 234.) 

t Walchner, Schweigger's Journal fur Ch. u. Phys., 1827, LI. pp. 204, 205. 
J. W. Draper, Silliman's Am. J. Sci., 1836, [1.] XXIX. 160. Sarzeau, Journal 
de Pharmacie, 1839, XXV. 503. Brliel and Hausmann, Karsten u. Dechen's 
Apchiv fur Mineralogie, etc , 1844, XVIII. 505 ; also in J. pr. Chem., XXX. 334. 
J. W. Mallet, Trans. Hoyal Irish Acad , 1853, XXII. 319. Briicl and Hansmann 
refer also to earlier determinations of lead in antique coins by Klaproth (probably 
in bis Beitrage zur chemischen Kenntniss der Mineralkorper, 1795 - 1780, B. VI.)i 
and by Goebel (doubtless in his brochure, Ueber den Einfluss der Chemic auf die 
Ermittelnng der Volker der Yorzeit, etc., Erlangen, 1842) ; but they do not indicate 
precisely where these analyses are to be found, nor have we any means of ascer- 
taining this point. 

\ Briiel and Hausmann, loc. cif., Archiv. p 509 ; J. pr. Chem., p. 338. 
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of the recorded analyses of ancient silver coins to which we have had 
access have we heen able to find that anj one has detected so large 
an amount of lead in these coins, as we have shown to occur in Ameri- 
can fine silver of the year 1860, if we except a single analysis by 
Professor Draper, who found nearly 3 per cent of lead in a silver 
coin of Hadrian. The greatest percentage of lead observed by Briiel 
(the author of the remark just quoted) was only 0.12. It is probable, 
however, that the methods of analysis — none of which are recorded 
— employed for separating lead from silver by the chemists to whose 
labors we have referred, were less delicate than the process which we 
have ourselves made use of. 

It is interesting also in this connection to observe, that the Ameri- 
can system of amalgamation, which at one time — before its peculiar 
fitness for the circumstances of the case in which it is employed had 
been recognized — was so frequently criticised by European metal- 
lurgists, affords silver which is less strongly contaminated with lead, 
and is probably purer in other respects, than is produced by any other 
process of manufacture. 

II. On the extreme Difficulty of Removing the last Traces 
of Carbonic Acid from large Quantities of Air. 

In the course of our research upon the impurities of zinc, we insti- 
tuted a series of experiments, in order to ascertain whether the dis- 
agreeable odor of hydrogen gas, as generated from common zinc by 
means of sulphuric acid, could be attributed to the presence of any 
gaseous compound of carbon, — an apocryphal doctrine which seems 
to be quite generally credited. 

The results of these experiments were entirely negative, in so far as 
they related to the point in question, and we should not have thought 
of publishing them, had it not been proved to us, by a memoir recently 
printed in Poggendorff 's Annalen, that one of the phenomena which 
we then observed had not been sufficiently dwelt upon by chemists. 

In our experiments above referred to, a jet of hydrogen was burned 
in a glass globe thirty centimeti-es in diameter, through which was 
drawn, by means of an aspirator, a steady current of air. Before 
entering the globe, this air had passed through an apparatus, described 
in full below, which was intended to deprive it of all its carbonic acid, 
and on leaving the globe it was drawn through a bottle containing 
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lime-water, carrying with it, of course, the products of the combustion 
of the hydrogen. We first used, in order to absorb the carbonic acid 
completely from the air in which the hydrogen burned, two cylinders 
twenty-seven centimetres high and five centimetres in diameter, filled 
with fragments of pumice-stone moistened with caustic potash; not 
satisfied with this large absorption surface, we next added to the 
cylinders two Wolfe bottles containing a concentrated solution of caus- 
tic potash, and finally substituted for the Wolfe bottles three five-bulb 
potash-tubes. We repeatedly maintained a burning jet of hydrogen 
in the globe for periods varying from four to six hours, with air 
purified by passing through the three potash-tubes and two cylinders 
described, and always obtained the same result ; viz. there was never 
any perceptible cloud of carbonate of lime in the bottle containing 
lime-water during the progress of the experiment, but after standing 
twelve hours, an unmistakable deposit of crystalline carbonate of lime 
was invariably found at the bottom of the lime-water. We might 
have regarded this as sufficient evidence of the presence of an in- 
finitesimal amount of carbon in the hydrogen, had we not found by 
repeated trials, that the burning of the hydrogen had no influence 
whatever on the formation of this crystalline deposit 156,000 c. c. 
of air (the contents of our aspirator), passed through the purifiers we 
have described, still retained sufficient carbonic acid to produce a 
deposit of crystalline carbonate of lime, when allowed time to separate 
from the lime-water by crystallization.* In order to render the ex- 



* Tho fact that carbonate of lime may at first be dissolred by lime-water, has 
been clearly shown by Yogel. (Schweigger's Jonm. f. Ch. a. Phys., 1821, XXXIII. 
207.) It is moreover very distinctly affirmed in the following passage from an 
article, which has recently fallen under our notice, by BerthoUet (Annales de 
Chimie, 1789, UL 68) : — *'I am indebted to M. Welter for an observation npon 
the nse of lime-water, which may be nsefal ii^ cases where one wishes to de- 
tect small quantities of carbonic acid. Lime-water has the property of dissolving 
a little carbonate of lime, of which one can assure himself by blowing into it with a 
tube ; the air expired produces a cloud which redissolves entirely, until the lime- 
water is saturated with the carbonate of lime which has been formed. If, there- 
fore, it is desired to detect small quantities of carbonic acid by means of lime- 
water, it is necessary to agitate some carbonate of lime with the latter, in order 
that it may be saturated, before filtering it." That the carbonate of lime separates 
after a time from the lime-water which had previously held it in solution, has also 
been shown by one of us (Am. J. Sd., 1858, [2.] XXV. 42), — at that time 
entirely ignorant of the experiments of Vogel and Welter. 
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periment irreproachable, with reference to the determination of carbon 
in the hydrogen, we should have been obliged to extend indefinitely 
our absorbing apparatus, and to force the air through the whole 
apparatus, instead of sucking it through, as in the experiments above 
described. The object in view was not worth such trouble and 
expense, and we moreover had not the necessary appliances, so that 
we were reluctantly forced to give up the inquiry. 

Our interest in the subject has been awakened anew by some ex- 
periments recently published by H. Karsten,* upon the oxidation of 
dry non-nitrogenous organic substances by the action of atmospheric 
air at ordinary temperatures. The method upon which Karsten 
chiefly relied in these experiments was, in its essential features, iden- 
tical with the one employed by ourselves, but the difficulty, to which 
we have referred, of removing carbonic acid from the air employed 
by any common absorption apparatus, is altogether ignored by him ; f 
as will appear from the following description of his apparatus, quoted 
from page 349 of his article: "In order to purify from carbonic 
acid and water the air which I allowed to flow in a slow, continuous 
stream over the organic substances, I placed before the vessel which 
contained them chloride of calcium tubes several feet in length, and in 
front of these a tube containing dry caustic potash, preceded by a bulb- 
tube filled with concentrated solution of caustic potash ; by this solu- 
tion the air was first washed and freed from carbonic acid ; it was then 
led slowly over the dry caustic potash and through the long chloride 
of calcium tubes, before it came in contact with the organic substances, 
which had been dried in the water-bath." It is evident, at all events, 
that this apparatus was far less adequate than our own for the difficult 
operation of removing carbonic acid from the air. 

We do not in the least seek to deny the truth of Karsten's assertion, 
that carbonic acid is really formed by the action of air at ordinary 
temperatures upon the substances in question. The fact is not only 
probable a priori, but would seem to be proved by his incidental 
statement (p. 348), that carbonic acid was fonned when these com- 
pounds (sugar, cork, &c.) were exposed during some months to the 
action of air or oxygen in tubes sealed with mercury in the pneu- 



* Poggendorff's Ann. der Phye. n. Ch., 1860, CIX. 346. 
t The reader of Karsten's memoir will observe that, like oorselTetf, he obtained 
for the most part only crystalline carbonate of lime,— no immediate cloudiness. 
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made trough. In so far as charcoal is concerned, De Saussure * has 
long ago shown the extreme probahilitj.that it is oxidized by the 
air, even when dry, as it is when wet Neither do we wish to 
assert that it is impossible to deprive air of every atom of its car^ 
bonic acid. We insist only upon the facts, that it is a matter of no 
incotasiderable dij£culty to do this, that Karsten's apparatus was en- 
tirely inadequate, and that nothing in his paper would indicate that he^ 
has allowed for thisisource of error. 

It should be distinctly borne in mind, that in the experiments of 
Karsten, as well as in our own, the question raised is not at all whether 
the amount of carbonic acid which escapes absorption can be esti- 
mated with the balance; for so long as the experiments are qualitative 
only, and conclusions are based upon the precijHtate which is formed 
in lime-water, it is clearly necessary to remove every trace of carbonic 
add from the air employed, no matter how ^ imponderable '* this trace 
may be. We do not believe that the carbonic acid which escapes absorpr 
tion in ordinary experiments can be of sufficient amount to be mentioned 
as a source of inaccuracy in the determination of the carbonic acid 
of the air, by the method which has been used by so many eminent 
chemists ; for the extent of the error thus introduced must bo far less 
than that of several others to which the absorption process, as com- 
monly employed, is exposed, and which have been pointed out by 
Hlaziwetz,t and in part also by the brothers Rogers, t 

So far as we know, those observers who have previously touched 
upon this subject have been occupied with quantitative considerations 
only. They have, therefore, very properly rested content, when by 
experiment they have satisfied themselves that the last potash-tube of 
their series no longer increased in weight during the space of time 
occupied by a single experiment § It must, however, be evident to 
any one who will perform the experiment, that the presence of an 
amount of carbonic acid which could not be detected by any weighing 
of potash-tubes may readily be made manifest by precipitating it as 
crystallized carbonate of lime. In this connection it should be men- 



♦ Gilberts Ann. der Phys., 1814, XLVH. 119, note. 
t Wiener Akad. Bericht, 1856, XX. 189. 

I Am. J. Sci., 1848, [2.] V. 115 ; Edin. New PhU. Journ., XLIV. 160. 
4 Compare, for example, Dnmas and Stass, Svar la v&itable Paid* tUomiqw du 
Carb(me, Ann. Ch. et Fbys., [3.] 1. 18. 
VOL. V. 9 
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tioned that Branner* has distinctly called attention to the extreme 
difficulty of completely absorbing carbonic add from the air. Brunner 
could accomplish this neither by means of a solution of baryta, nor 
by a mixed solution of chloride of barium and caustic ammonia,t by 
bits of sponge moistened with baryta or lime-water, nor ev^n by frag- 
ments of caustic potash, or asbestos moistened with a solution of 
potash; he finally chose shghtly moistened hydrate of lime, as the 
best absorbent, and maintains that his method of determining carbonic 
acid in the air, by this means, is sufficiently accurate for all ordinary 
cases, t 

Professor G. P. Bond presented a memoir on the Light of 
the Moon and of the Planet Jupiter, containing the results of 
photographic and optical experiments upon the light of these 
two bodies. 

The rays frt>m Jupiter have been found to possess a remarkable 
degree of chemical energy compared with those reflected from ordinary 
opaque substances on the earth, and from the Moon ; a similar excess 



* Poggcndorff '8 Ann. der Phys. u. Ch., 1832, XXIV. 571. 

t Having had repeated opportonities of observing the great difficulty — not to 
say impossibility — of absorbing carbonic add from mixed gases, especially if 
these contain so mach as one or two per cent of it, by means of these and similar 
liquids, I am glad to bear witness to the entire accuracy of this mucb-neglected 
statement — f. h. 8. 

I It is a curious fact, which not only corroborates Bmnner's observation, but 
also suggests a more extended use in the laboratory of bis favorite absorbent, that 
manufacturers of coal-gas find in practice, that carbonic acid, when not present in 
very abnormal quantity, may be readily removed from the impure gas by passing 
the latter through several layers of dry hydrate of lime, spread in fine powder upon 
perforated iron grates or upon shelves of basket-work ("diy-lime purification**); 
while it is practically impoanbie to absorb all the carbonic add from similar gas by 
the wet system, in which the impure gas is forced through milk of lime contained 
and agitated in several successive purifiers. Yet with the other chief impurity of 
coal-gas, sulphuretted hydrogen, the reverse of this is the case, for by means of the 
wet-lime purification, this substance can, in ordinary cases, be very readily and 
completely removed with an expenditure of but little lime, while with the dry 
purification this result is far less easily attained. Moreover, this non-absorption 
of carbonic acid in the wet-lime purifiers cannot be due to any interference 
caused by the sulphuretted hydrogen, for it is just as difiScult to absorb all the 
carbonic acid from rosin-gas, which contains no sulphuretted hydrogen, as it is to 
absorb that in the gas prepared from coal. 
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exists in the optical brightness of this planet The chemical albedo of 
Jupiter, supposing the planet to reflect light after the usual manner 
of opaque substances, exceeds that of the Moon in the proportion 
of fourteen to one, the optical, in the proportion of eleven or twelve 
to one. 

The experiments are open to the large uncertainties to which pho- 
tometric comparisons are ordinarily liable ; but, assuming their correct- 
ness, and that, as there is good reason to suppose, the proportion of 
sunlight incident on the Moon which is absorbed at its surface, com- 
pared with the amount reflected, is less than the smallest of the above- 
mentioned ratios, it would follow that the planet shines in part by 
native light, agreeably to the old notion of its phosphorescence. It is 
difficult to put any other construction upon the experiments, provided 
that Lamberts theory of the quantity of sunlight reflected to the 
Earth from a planet is applicable in the case of Jupiter. Perhaps a 
more acceptable explanation is, to suppose that its surface has the 
property of returning towards the Sun a disproportionate amount of 
the whole quantity reflected, taking ordinary opaque substances as a 
standard. 

That this condition obtains with the Moon may be inferred from 
the fact, that at the full, the margin of its disk is brighter than the 
central regions, indicating a peculiarity in the constitution of its surface 
which would be like^ to produce an excess of brightness at full moon. 
It is, moreover, placed beyond question from a consideration of the 
ol^rved variations of the illuminating power of the different phases 
of the Moon, of which a detailed account is given in the memoir, — 
showing that the theoretical representations of the intensity of moon- 
light, in its changes from new to full and vice versa^ as investigated by 
Euler and Lambert, bear no resemblance to the actual variations in 
the amounts transmitted to us. As Jupiter always presents a nearly 
full phase to the Earth, a similar property of reflection in its surface 
would tend to explain the anomaly. There is, however, this objection 
to that hypothesis : while the superior marginal brightness of the 
full Moon, whatever may be its cause, would naturally lead us to 
anticipate just that deviation from Lambert's theory of the amount of 
illumination derived from it which is actually observed to occur, the 
reverse order in the distribution of light over the disk of Jupiter, 
namely, its regular increase from tfie margin to the centre, in very 
good accordance with the same theory, is a strong argument for adopt- 
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ing the latter as properly applicable to the planet ; in which case the 
explanation suggested would no longer be admissible. 

According to the observations communicated, the light of Jupiter, 
seen fix>m the £arth at its mean opposition, is to the light of the mean 
full moon as 1 : 6430. Compared with the light of Venus at its 
greatest brightness, it is as 1 : 4.864. 

Professor Bond also read a memoir on the relative bright- 
ness of sunlight and moonlight. 

Of the results given bj Bouguer and WoUaston, for the proportion 
between sunlight and the light of the full Moon, viz. : 

Bouguer « = 300,000 

WoUaston « = 801,072 

the preference has been generallj given to the latter. Reasons are 
adduced in the present communication for considering Bouguer's 
method of observation to be the best of the two, and his results de- 
serving of most confidence. Comparisons, bj means of Bengola lights, 
of the images of the Sun and Moon reflected from a silvered globe, 
give the value, 

8 = 471,000. 

Other methods, less reliable, also tend to confirm Bouguer's deteiv 
mination. 

Professor Bond also communicated a Catalogue of Stars 
near the Zenith of the Observatory of Harvard College, col- 
lected from the best existing authorities, having for its object 
to furnish to astronomical surveyors in the region of the 
Great Lakes and elsewhere, nearly in the same pai-allel, accu- 
rate star-positions for the determination of latitude by the 
zenith telescope. 

Professor Agassiz discoursed upon the application of his 
principles of classification to the systematic arrangement of 
Polyps. 

Professor Cooke, announcing the favorable result of his 
recent personal application, in behalf of the Academy, to the 
Boyal Astronomical Society, the Geological Society, and the 
Museupi of Practical Geology, London, to supply deficiencies 
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in the Academy's set of their publications, moved, and it was 
Toted, — 

" That the special thanks of the Academy be presented to 
these institutions for their marked interest and courtesy in 
this behalf, and for their very valuable gifts." 

Mr. Thurber of New York, by permission of the Academy, . 
exhibited an ingenious adaptation of the pantograph, by which 
partially paralytic persons, unable to write in the ordinary 
way, may write with great facility. 



/ 



Four Itmndred and elglftty-seT'entlfc meeting. 

October 9, 1860. — Monthly Meeting. 

The President in the chair. 
/Dr. Hayes, in presenting a " Report on supplying the City 
of Charlestown with pure Water, made by Order of Hon. James 
Dana, Mayor, by Messrs. George R. Baldwin and Charles L. 
Stevenson, Civil Engineers," remarked, that 

Chemical analysis presents points of interest relating to the com- 
position of the water of Mystic Pond. The results obtained on care- 
fully selected samples of this water, recorded in the Report, show 
a great variation existing at different parts of the mass of water. 
The weights of solid matter found in a standard gallon, are 4.08 gr., 
464 gr., 15.52 gr., 16.88 gr., and 58.64 gr. Below a certain depth, 
the nearly pure water of this pond reposes on a heavier saline 
water. Further observations have shown that this saline water, closely 
resembling sea-water, maintains a nearly constant level in relation to 
the purer water reposing on it, and that the saline difiusion is appar- 
ently very slight in amount, or very slow in point of time. Change 
of temperature does not cause an intermixture of the two kinds of 
water ; as the lower stratum has a density superior to that of the 
pond-water at its greatest density, and, physically, the conditions of 
repose are nearly the same, so far as penetration is concerned, as if a 
saline sand-bottom held the place occupied by the heavier water. 

This pond, containing two kinds of water, can support the plants and 
animal organisms of fresh water and of ocean water at the same time. 
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Its sedimentaiy deposits may contain the remains of both fresh and 
saline water forms of life within the same area, thus offering an inter- 
esting subject to the observation of the naturalist 

Chemicallj considered, these two differing masses of water in con- 
tact exert powerful action. The organic matter suspended and dis^ 
solved in the fresh water, brought into contact with the saline water, 

* leads to a number of decompositions of compound bodies. All the 
phenomena exhibited bj ocean water in contact with water passing 
through the earth and entering the sea below its surface, are seen in 
this pond most distinctly. Thus, the sulphate of lime becomes decom- 
posed into a salt composed of hydrosulphuric acid and lime, this new 
salt reacts on oxides of the common metals to produce sulphides and 

' carbonate of lime, or upon sulphates of alkalis, so as, in presence of 
an excess of carbonic acid, to produce carbonate and bi-carbonate of 
soda, which may enter into new forms of matter. A bright metal 
plate immersed in this water at a certain depth may be exposed for 
hours to the action of the water -without change. But if the slip 
be allowed to pass deeper, so as to reach the saline water, in the 
lapse of a few minutes it becomes coated with sulphide of the metaL 
The engineers engaged in the observations on the pond lowered a 
long silvered slip of copper vertically, so it should pass through the 
mass of fresh and saline water. On withdrawing the slip, after some 
hours had elapsed, the line of contact of the masses of waters was 
permanently marked on the slip, — all above it was unaltered, all 
below was blackened on the copper side by the formation of sulphide 
of copper. It was extremely interesting to note that the band pre- 
sented no gradation of chemical action. Within the distance of one 
fourth of an tnchy action and no action were marked, and it was in 
this way, as well as by chemical analysis, that the fact of the masses 
preserving their places was learned. Down into the fresh water, to 
within twelve inches of the saline water, the taste does not indicate 
the slightest saline taint, and even nearer the mass which produces 
so powerful chemical changes, the water is nearly pure. There is 
manifested in this juxtaposition of two waters of unlike composition 
some of the minor effects of electrical action, and in considering the 
chemical changes which may be and are exhibited in consequence, 
it appears that such a condition would be sufficient to account for 
the production of many bodies, which have been supposed to result 
from more active agencies only. 
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Mystic Pond, as at present constituted, consists of a thick stratum 
of nearly pure water, resting on an undisturbed mass of saline water, 
closely resembling that of the ocean. 

Professor Cooke exhibited some octohedral crystals deposit- 
ed on a furnace product, which he had obtained accidentally 
while experimenting on the compound of zinc and arsenic. The 
crystals were so brilliant that their angles could be measured 
with great precision, and they gave the exact angle of a regu- 
lar octohedron. The composition of the crystals as shown by 
analysis was, zinc 81.18, arsenic 18.82. Professor Oooke argued 
that the arsenic in the crystals was present mainly in the con- 
dition of impurity, and stated his reason for this opinion. He 
considered therefore the crystals as showing that zinc might 
crystallize in forms of the monometric system. 

He also exhibited a counterfeit American gold coin, of a 
specious character, the gold abstracted from the interior being 
ingeniously replaced by platinum. 

Professor Horsford gave additional details upon spontaneous 
combustion, and mentioned a case in which iron-turnings sat- 
urated with oil had been known to ignite. 

Dr. Beck, calling attention to the fragment of Petronius 
discovered by him, and communicated by him to the Academy 
about a year ago (now published in the eighth volume of the 
Memoirs), read the following extract from a letter received 
from Prof. Hertz of Greifswalde. 

^The ineditum which you have sent me has been these fourteen 
years lying in my portfolio. I found it in a codex of the Marciana, 
and copied it, but delayed publication. I am glad that you have, 
in part, given it more complete than my codex presents it It is 
mentioned, however, earlier than the edition of Anthon, for which 
you may find the proofs, which I have not at hand in this little 
watering-place in the Baltic, in Goldast's Sylloge Adnotationum in 
Fetronium. In many things, this Petronius agrees with Isidorus in 
his Origines, which, in my opinion, he has used; its importance for 
Grellius is, as I think, subordinate. It was my original intention to 
publish the piece with the readings of the Venetian MS. in the Bhein 
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Museum, and to aooompanj it with mj remarks; and I delayed my 
answer to you until I might, with my thanks, send you a copy of my 
article. But when I commenced the work, I saw that the so-called 
Petronius had besides profane authors used patristic sources, of which, 
under the article Chotrogryllus, you have yourself given an example. 
But to trace and investigate the single articles, time was wanting, and 
I wrote, therefore, to Professor Ritschl, to whom I had already offered 
my article, of my change of intention, and offered to communicate 
my copy, in case some one of his pupils should wish to render the 
fragment accessible to Grerman philologists. An able young philolo- 
gist in Bonn, Dr. Reifersheid, has undertaken this task, as Professor 
Ritschl has lately informed me, and in a week, when I shall be again 
in Greifswalde, I shall send my copy of the Venetian MS. to Bonn, 
and take care that you receive a copy of Dr. Reiferaheid's article. 

Professor Agassiz reiterated his opinion that what are called 
varieties by naturalists do not in reality exist as such. His re- 
cent study of the Echinoderms in the collection of the Museum 
of Comparative Zoology at Cambridge, had confirmed this 
opinion. He found a great abundance of divergent forms, 
which without an acquaintance with the connecting ones, and 
large opportunities of comparison, might be taken for distinct 
species, but he found that they all passed insensibly into each 
other. In reply to a question, he stated that he discarded 
the sterility or fertility of crosses from the tests of the validity 
of species. 

Professor Parsons suggested 'that more extended observa- 
tion might connect the received species by intermediate forms, 
no less than the so-called varieties. 

And Professor Gray remarked that the intermediate forms 
connecting, by whatsoever numerous gradations, the strongly 
divergent forms with that assumed as the type of the species, 
so far from disproving the existence of varieties, would seem 
to furnish the best possible proof that these were varieties. 
Without the intermediate forms they would, it was said, be 
taken for species ; their discovery reduced them to varieties, 
— between which, but not between species (according to the 
ordinary view), intermediate states were to be expected. 
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Four liandred aad el^pbty-elflpliik neetlac* 

November 14, 1860. — Statute Meeting. 

The Pbesideih: in the chair. 

The Corresponding Secretary read letters received since the 
preceding meeting. 

Mr. E. B. Elliott read a paper " On the Calculus of Affected 
Quantities," in which was proposed a general unit-symbol of 
mononomiaJ' form, intended to embrace as particular cases, 
and to define the several affective symbols of, single, double, 
and quadruple algebra. 

Professor J. Wyman presented and gave an analysis of a 
paper by Dr. John Dean, on the minute structure of the 
spinal cord. 

Professor William B. Rogers described a simple application 
of the camera lucida for obtaining twin drawings, suitable for 
combination in the stereoscope. 

For tins purpose the reflecting prism, movable along a horizontal 
rod, must be adjusted successively in the positions proper to the right 
and left eyes respectively, when these are directed upon the object 
The two pictures projected on the horizontal paper below, and traced 
out in the usual way, will represent the two aspects of the object as 
seen by the right and by the left eye severally, and, when united by 
means of binocular combination, they will reproduce the object visually 
in all its original relief. 

As connected with the same subject. Professor Rogers re- 
ferred to an arrangement for the binocular analysis of a per- 
spective physical line described by him some years ago in the 
American Journal of Science. 

In this the line was placed directly behind a vertical plate of clear 
glass, while the observer, keeping his head in a fixed position, viewed 
the line with one eye at a time, tracing on the glass the projections 
corresponding to its appearance, as seen by the right and left eyes 
respectively. The projections thus drawn wiU, of course, when binocu- 
larly combined, reproduce the original perspective line. In the same 
manner, a more complex object placed behind the glass plate may be 
represented in its two projections by pictures capable of a perfect 
binocular combination. 

VOL. V. 10 
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The following gentlemen were elected Fellows of the Acad- 
emy : — 

Charles Eliot Norton of Cambridge, in Class IIL, Sec- 
tion 4. 

Ephraim W. Gurney, of Cambridge, and Rev. Horatio B. 
Hackett, of Newton, in Class III., Section 2. 

The following were chosen Associate Fellows : — 

Dr. F. A. P. Barnard, President of the University of Mis- 
sissippi, in Class I., Section 8. 

Professor John Le Conte, of Columbia, South Carolina, in 
Class I., Section 3. 

Dr. J. W. Dawson, Principal of McGill College, Montreal, 
in Class II., Section 1. 

Professor W. D. Whitney of Yale College, in Class III., Sec- 
tion 2. 

The following were elected Foreign Honorary Members : — 
Professor Dov^, of Berlin, in Class H., Section 1. 
Professor Albrecht Kolliker, of Wiirtzburg, in Class II., 
Section 3. 
Von Rauch, of Berlin, in Class III., Section 4. 



Four liundred and el§fbtjr*iilnt]& meeting. 

December 11, 1860. — Monthly Meeting. 

The President in the chair. 

Letters of acceptance were read by the Corresponding Sec- 
retary from Charles E. Norton, Ephraim W. Gurney, Professor 
John Le Conte, and Principal J. W. Dawson, elected into the 
Academy at the preceding meeting. 

Professor Sophocles read the following communication : — 

On some Magnesian and Pdgasetic Inscriptions. 

Last June, while at Tsangarddba (17 Ttrayyapaba), a villiige situated 
on the eastern slopes of Mount Pelion, and belonging to the district 
of Volo, I received from Mr. ArgWris Philipidhis ('Apyv/wyt ^Ckvmribrit!) 
copies of two ancient Greek inscriptions, found, as he informed me 



Digitized 



by Google 



OF ARTS AND 8CIBNCBB. 75 

in a letter, at Mili^ (17 Mi;Xi/r), another village of the same district. 
This gentleman is very familiar with the topography of the south- 
western slopes of Pelion. 

One of these inscriptions was discovered, according to him, forty 
years ago, at Biipha (7 M)rov<^), a place in the immediate vicinity 
of Good Waters {ra KaKh Nepa), on the shores of Mili^. It formed 
part of the holy table (17 iyia rpdirt(a) of a dilapitated church at that 
place. 

Inscription of Bupha.* 

avuU leptia T€\eui \(vk6. 6X6Kkripa 

Bv]€arBai r^ 6e^ Koi to. 3Xka rii i0t{6fi€va «ca^Q>r .... 

i']yiv€TO ' rag di tout»p dopas n-<»Xri(r^ai tm6 rov ... 

jcajr' ivtavrhv vno KrjpvKa t§ €ktji hii b^Ka rov dfyr€fil' 

ov firi'jvos npb r^r cicicXi^o-iar Tijg yevofuvrfg hvdfiov Airb rov 

. . . fuw vw6 T&v vpoy€ypafiiJifw»v ctpxivr^av, avfarap6vT»v Kal t[ov 

l€/>ff]o»( rov Ai6s rov aKpaiov Koi r&v e^eraar&p Koi t6 cic rovrav 

<nnf]oy6fi€vop dM<f>[opov . . .] irapa rf fcpct rov At6s rov oKpaiov. 

From the expression rov dfyrtiutrlov yaiv6£ one might be tempted to 
refer the inscription to the Alexandrian period. But it may with 
equal confidence be referred to the Boman period. For although the 
Boman calendar began to be adopted by the Greeks as early as the 
first century,! the Macedonian mode of dating had not become obsolete 
even as late as the second century of the Christian era. Thus, the 
names of some of the Macedonian months occur in the Apostolical 
Canons and Constitutions. % 

As to the expression rmi At^s rov dxpaiov, it is to be recollected that 
by $€o\ dxpcuoty the gods of the citadel, the Greeks meant the gods 
whose temples were in the citadel. § And as every important city 
had its citadel, it is natural to suppose that it had also its Btol aKpaloi, 

* Avn; i tirtypacj)^ dv^Koh^&r) €v r§ Karii rrjv Bov<f>av ircLKauxKKkrjaiqL. 

ABQHfBIS PHILIPfDHIS. 

t See Glossast of Later and Byzantine Greek, v. irpd 2. 

I Caw. Apost. 87. Const. Apost. 5, U, 1. 5, 17, 2. 

^ Pollux, 9, 40 'Axpoirokis, fjv Koi SiKpav hy fmoa Kcti froXiy, Koi rovt 
€v avrj Stoifs dupaiovs Ka\ iroKitU. Eckhbl, 2, p. 504 Oeol axpmoi, on 
Mytilenian coins. 
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Z€vs dxpaios is fouod on Smyrnsean coins* and in a Smjmsean 
inscription.! And according to Dicsearchus there was a temple of 
Zevg axpaiog on the highest peak of Mount Pelion,]: that is, on what 
is now called Pliasidhi§ (ri HXuuridi), or the mountain of Portarid 
(ro ^vh Trjs TLoprapiag). Now, as this inscription was foand in the 
vicinity of this peak, it is natural to suppose that its Zcvr oKptuot is 
identical with the Z€vs oKpaios of Dicsearchus. 

The other inscription, according to the same gentleman, was dis- 
covered last spring at Zerbh6khia (17 Z€pp6xia)y in the township of 
!Nekh(5ri (tA Nex<»p*). It was dug up by an ignorant person who was 
losing his time in searching for ancient hidden treasures. Near the 
spot where it was found there was a tomb containing human bones. 
The marble is now to be seen at Bizitsa (Bi^tV^a), a small village not 
far from Mili^. 

Liseription of Zerbhdkhia,^ 

*Ev ravqi tJ ^^#07 ovk cfcortv ovde[v ofX- 

Xov, o&T€ avhpa otJrc yvvexa (sic) ra<l)rj[vai, 

*'Eav b( Tig arropoTjBels ToX/iiJ<ret [dwi- 

(e (sic), c(t (sic) K€xo\»fuvov ^curiXca [j0(6v 

fityioTop iravroKpaTopa jer/oT[i7V 

oXoDV Koi 6€0vg iravrag Koi 6f[^iLg lud 

fjpmig Koi ctMjp rijv dioiroip^^av 

PaariXlday dia t6 Sura^ dinjyop€[y<r$M 

m']pop {T&fia fierii rovrap Te^[^pai, 

Translation. 
No other corpse, whether of a man or of a woman, is permitted to 
he deposited in this vault. And if any one shall recklessly dare to open 
it, he will anger the most great [^god^ the king, the almighty maker of 

* ECKHBL, 2, p. 508. 
t In8CE. 3146. 

I DioJBASCH. Descript. Grsec. 2, 8 'Eir' &Kpag dc rov Spovg KOfMf)^g airff 
Xoidv eoTt t6 KCLkovftevov Xctp<ovioy, koi ^tos aKpaiov Upw. 

§ nXtao-idt, tovj rbf is the modem doable diminntive of UrjKiop, bnt without 
its diminutive sense. It is formed as follows : nfjku)Vi Urj\id(nov (analogous to 
Kopdaiop), nrfXiaaidiov, (analogotis to Kopaalbiov)^ TlKuurlbtov, and by omitting 
the ending -ov, nXMuridt, pronounced in three syllables ; thus, nXio-o-t-di. 

II *H iiriypa<l)fi avrrj wptSrj Korii rrjv Ztpp6xiap' AsOHiRis Fhilifidhis. 
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aB things ; and [he will anger] aU the gods and goddesses and demi- 
godsy and the lady queen herself. For the depositing of any other 
corpse f together] with these is forbidden once for alL 

Here it is impossible not to see that the maker of all things is the 
Hebrew god, and that he is classed with the gods of the heathens. 
Now in order to understltnd this apparently incongruous medley of 
Judaism and Heathenism, it is to be borne in mind that even before 
the commencement of the Christian era many of the Gentiles of 
Western Asia, especially the women, adopted the religion of Moses.* 
Sober-minded and austere people, it would seem, preferred Jewish 
morality to heathen licentiousness. Circumcision was not required of 
the converts at first The stricter of the Jews, however, regarded it 
as one of the essentials of religion.! Proselytes to Judaism were 
called by the Greek Jews ol 'lov^tCovrts, JudatzerSy ol atPofuvoi rov 
B^ovy or simply o\ <reP6fupoiy the worshippers of god, that is, of the god 
of the Jews4 Among these converts, it is natural to suppose, there 
were some who, although willing to venerate and even to give the 
precedence to the god of the hated and despised nation, were by no 
means ready to admit that he was the only god in existence. They 
could not see why the addition of a barbarian god to the received list 
rendered it necessary for them to discard the gods of their forefathers. 
And such seems to have been the author of the Magnesian inscription 
before us. People of this liberal tendency are not whoUy unknown 
in the East even now. Thirty years ago there was a Mussuknan in 
.Cairo who believed that Christ was as good as Mohammed. His 
Greek friends, who could not conceive of religious sincerity unac- 
companied by intolerance, applied to him the epithet BfOfiTraixpis (from 
B€6st ifmaiC<o), the mocker of God, It is hardly necessary to mention 

* Joseph. Ant. 20, 2, 1 T&y 'Adtafirjv&v jSactXlff *EXcyi; Koi 6 ttois avnjg 
'Ifan;ff its rh 'lovdaittv ?^ tAv fiiov ficrePaXkoy. Ibid. 20, 2, 3 et seq. BelL 
Jnd. 2, 20, 2 'EdcdotKco-ay dc [pi AaftaaKrjvoX] rbg iavrmv yvvcuKag durdtras 
irXiJr dXlymv vmiyfievas tJ 'lovdaiirg B(n)<TKfiq,» 7, 3, 3 'Aci t€ irpoaayofitvoi 
rcur Bffrja'K(t€us rroXii TrXrjBos 'FXX^vmv, Koi fKtlvovs Tp6ir<f riyl yuoipav air&v 
vevoirjirro. 

t NT. Act 15, I. 16, 1 seq. Josbph. Ant 20, 2, 4, Izates is circnmcised. 
Tacit. Histor. 6, 5. 

I NT. Act 13, 43. 50. 17, 4. 17. 18, 7. Joseph. Ant 14, 7, 2 ndvTiov 
Tw Karii ri^v olKoviUvriv 'lovdaiW Koi trt^iUv^dv t6v Btov. Bell. Jnd. 2, 18, 2 
Toifs lavbat^ovras tlxov iv xmo^itf.- 
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here the case of the Emperor Alexander Severus, who seriously 
thought of erecting a temple to the new god Christus.* 

With respect to the god of the Jews, the Greeks called him lao 
Cla(5, rarely 'law, a word representing approximately the pronunciation 
of mm in the first century before Christ), and regarded him as one 
of the many gods of the universe. Ther^ is no evidence that they 
identified him with any of their known gods. Thus, Diodorus of 
Sicily, in speaking of the Jews, says that Moses, their lawgiver, re- 
ceived his laws from the god iao,t so called. It would seem further 
that heathen magicians made use of 'laS> in their incantations, together 
with other appropriate divinities.! Strabo's knowledge on the subject 
of the Hebrew god was very imperfect. He asserts that Moses taught 
the Jews that god was identical with nature; that is, he makes the 
greatest of the Jewish prophets a teacher of pantheism. § 

Josepbus, however, in his fabulous account of the miraculous trans- 
lation of the Hebrew books into Greek, represents a learned Alex- 
andrian as saying to Ptolemy Philadelphus that the god of the Jews 
was identical with the Hellenic Zeus. And in an oracle forged by 
some Judaizing Greek, laOy the most high god, appears as Aides or 
Hades in the winter, as Zeus in th^ spring, as Helios (Sun) in the 
sunmier, and as lacchus in the autumn. || This is another species of 
pantheism. 

But who is the Lady Queen of the inscription ? Were we to adopt 
the practice of the most popular interpreters of the Bible, namely, to 
transfer the floating notions of the present day to The past, we should 
at once afiirm that she can be no other than the Virgin Mary. This, 



* Lampridius, Alex. Sever. 29 In larario suo (in qao . . . Christam, Abra- 
ham, et Orpheam et hujusmodi deos habebat). Ibid. 43 Christo templum facere 
Tolait eumque inter deos accipere. 

t DiOD. 1, 94. 

X Inscr. 5858, 6, Aaifioves Koi irvtvyuara .... «(opKi{<a vfms t6 Syiov ^vofui 
. . . 'la(S ... 6 rc5v oX<ov PaaiKfvs i^eytpBrin [koi] 6 t&v <f)BifjJv<ov ^aaiXtvs 
. . . fji€T€i rcoy KoraxBovlow Btav. See also Iren. I, 4, I. 

§ Strab. 16, 2, 35 Ehj yap &y tovto fiovov B^oi rh n(pie)(op ^/xar K.r.X. 

II Maorobiub, 1, 18 ^pdCeo t£v irdvnav vrrarov Beov tfifuv *Id», Xct/xaror 
fjiev T 'AibrfVf Ala B' ttapos dpxofievoiOy *lii\iov dc B€p€VSi lAeroir&pov d* 6fip6y 
*Ia<o. The last word is obvioaslj a mistake. The true reading seems to be 
"laicxov, the god of antamn when wine begins to be abundant. Lobeck*s emenda- 
tion "hjbtdvw is not tenable. 
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however, would bring the date of the inscription down to the sixth 
century; for the epithet decnroiya did not begin to be applied to the 
Deipara long before the Justinian age. And it may be said that, as 
Justinian was the professed exterminator of the ancient religion of 
Greece and Rome, it would not have been safe for any one of his 
subjects to profane the name of the god of the emperor, by putting 
it in juxtaposition with the gods of the heathens. It must be added 
here, that this epithet began to be given to the empress as a title about 
the same period. But it is not easy to believe that the Lady' Queen 
of the inscription refers to the emperor's wife. She must have been 
a goddess. 

It may be supposed also that she is the same as /m, the great 
goddess of Egypt Her worship indeed was quite fashionable in 
Greece during the Roman period, and her name appears in connec- 
tion with Sarapis, Anubis, and Harpocrates, in several of the Delian 
inscriptions;* but I am not aware that the Greeks ever designated 
her by the appellation the Lady Queen. 

Pausanias informs us that the Lady (^ Acotroira) was the daughter 
of Poseidon and Demeter. This distinctive epithet was analogous to 
the Maid (^ K<$p7), the popular name of Persephone or Persephoneia, 
the daughter of Zeus and Demeter. Pausanias is prevented by his 
religious scruples from disclosing her real name to the uninitiated. 
He only states that Aianotva bears the same relation to this mystical 
divinity, that K6pri does to n€p<r€(l>6vrj. This Lady was the favorite 
goddess of the Arcadians.t And if we assume that she is identical 
with the Lady Queen of the inscription, it is natural to infer that her 
worship was not confined to Arcadia. 

On the walls of the church of Saint Nicholas (6 'Ayiog fiucSkaos), 
near what is called, by courtesy, the Fort of Volo {rh Kcurrpov rov 
B6Kov), I found the following sepulchral inscriptions. The slabs had 



* Lf sen. 2293. 2295. 2S02. 

t Paus. 8, 37, 9 (6) TaT&TTfv dc /xoXtora Beap o-c/Sovo-ty ol *ApKdd€S t^p At- 
OTToiPovy BvyoTtpa dc avr^p Iloa-tib&p6s (f>a<np eipoi Koi ATifujrpos. *EmtcKTj<ris 
tls row noKXovs iarw avrj Aco-froiva, KaBairtp Koi t^p tK Ai6s KSprjp 
iirovopd(ova'iPi tdig dc cVriy Upopa TLtpattftovn^ KaBh. ^Opr)pos xal &t irpvrtpop 
nafKf>a9 eVoti/oxu/. Trjs di AeuTToiprjs t6 Spopu edfica €is tovs drcXcorovff 
ypd<t>€tp. For this unwillingness to reveal the trae name, compare Her. 2, 170 
Eurl d< Koi al ra^t tov ovk otnop Troitvficu €irl ro(ovr^ irprfyfiOTt i^ayopwip 
roGpopa iv Scfc. 



Digitized 



by Google 



80 PROCEEDINGS OF THE AMERICAN ACADEMT 

been brought from the ruins of Pagasie, in the vicinity of said fort 
With one exception they contain nothing but proper names and adjec- 
tives derived from proper names. I copied them in conformity with 
the philological canon that no ancient writing should be suffered to 
perish. 

Pagasetic Inscriptions. 

OK THB KOBTH WALL. 



1. 






2. 


'AiroWiovia 






^&aofi 


'Apxi/iiyovt 






2<£»<riOff 


yvvfi. 






N<i£ios. 




OK 


THB WEST WALL. 
*AX€fcipa/K>U 

'H/MixXcwrcf. 





OK THB SOUTH WALL. 
1. . 

'KpaicKfldov 

*H pa iro$€tp6s irauriv t^rfs b6pov "Kihos oCiroi 
Eucoa kr&Vy firjvas d* c( ?n Xctiroficvoff, 
Atoy€V€9- yivot AE AYIl. NSTYri. NTEF. NEY2I 
KaKkines atiwv FHPAIT • • • MEN 
'AXX' [o]vit €OTt n/x*?" wpo^vyeti/ Koi baifwva NHT 
Ovb^ rrap&rrcurBai M.I2IM..N**! rh Xf^\&v. 
2, 8. 

Klaxivcv, KXeoirar/Ni 

n«XXa/a. 

OK THE THKESHOLD OF THB SOUTH DOOS. 
MvXXlff 

GeoKp/rov 
yvvri. 
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Professor Jeffries Wyman, exhibiting a stereoscopic view of 
the skeleton of a double human fcBtus, discussed the question 
of the mode of origin of such monstrosities, and insisted that 
they never arose from actual coalescence of two individuals, 
but from the more or less extensive longitudinal division, or 
rather bifurcation, of the primitive stripe of the ovum, with 
which the development of the embryo begins. He was thus 
led to consider the question of individuality, and to maintain 
the ground that, since the two bodies or parts of bodies were 
not formed by the coalescence of two originally distinct primi- 
tive stripes, therefore they were to be regarded as one individ- 
ual, even in a case so extreme as that of the Siamese twins. 

This view was criticised by Professors Parsons, Bowen, and 
Gray, the latter assenting to this view of the origination of 
such double individuals, as agreeing with the chorisis or 
similar doubling of organs in the vegetable kingdom ; but 
insisting that to call the Siamese twins one individual was a 
practical reductio ad absurdum of that idea of individuality, 
and that individuality should be considered as of complete 
or incomplete realization ; e. g. that a bicephalous monster 
was the result of an incomplete development, the Siamese 
twins, of an essentially effectual development of two individ- 
uals out of the foundation of one, or in the normal place 
of one. 

Dr. C. Pickering submitted a statement relative to the geo- 
graphical distribution of species, viz. : — 

That his experience as a naturalist had led him to the conclusion, 
that the ix^ain limiting cause in the diffusion of species is to be found 
in the envelope of the ovum ; in other words, the shell of the ovum 
governs the diffusion of species. 

When the shell of the ovum breaks before exclusion, as in animals 
called viviparous, the species cannot be diffused by means of ova. 

Other organic beings capable of locomotion are diffused both by 
ova and the wandering progeny; but plants are diffused exclusively 
by ova. 

Change the order of Nature ; let the ova of insects be all borne 
VOL. V. 11 
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about by the winds and waves, and insects would disappear from 
the planet : 

Or fasten the seeds of plants, hide them away in the select situa- 
tions in which insects deposit their ova; and plants in their turn 
would in the end become extinct. 

At some future day, when the envelope of ova shall have received 
more attention from naturalists, the ovum alone may probably be 
found to point out, with very considerable accuracy, the geographical 
distribution." 

Professor Gray made some critical remarks, suggesting that 

The problem of determining the geographical distribution of a spe- 
cies from the condition of its ovum or seed might be expected to tran- 
scend human powers in any supposable state of our knowledge of the 
latter, even if the principle announced were theoretically admissible to 
the full extent Aptitude for dissemination was one element, but only 
one out of several. That it was by no means always the determining 
element, at least in the vegetable kingdom, might be inferred from the 
fact, that, while as a whole the seeds of the vast order Compositse 
were endowed with unusual facilities for dispersion, the species on the 
whole were not at all remarkable for wideness of range, but rather the 
contrary ; and, what seemed more paradoxical, Dr. Hooker had shown 
that (at least in some parts of the southern hemisphere) those Compos- 
itae provided with a downy pappus, like that of Senecio, were in gen- 
eral more restricted in their actual geographical range than those des- 
titute of a pappus. The vast genus Senecio has a downy pappus in 
all its species ; but although the genus is cosmopolite, the species ap- 
pear to be more than usually restricted, each to one district 

Professor Bowen made some observations upon Instinct. He 
remarked that there are three distinct questions concerning 
this faculty, which need to be carefully distinguished from 
each other. 

1. What are the characteristics of Instinct ? 

2* What is the relation of Instinct to Intellect properly so called, — 
that is, to human Intellect, — and is the difference in kind or only in de- 
gree ? 

3. Whether Instinct and Intellect are ever conjoined, or found to 
exist together in the same being, either in the brute or in man. 
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The answer to these last two questions has been confused, or ren- 
dered difficult, chiefly because the answer to the first has been left 
vague and indeterminate. So long as the word Instinct is vaguely used 
to designate aU the mental endowments of the brute, be they what they 
may, — and so long as the word Intellect is used with equal vagueness 
to designate all the mental endowments of man, be they what they may, — 
so long it will be impossible to draw a sharp line of distinction between 
the two, or to say that the two are never conjoined in the same 1i)eing. 

What, then, are the mental endowments which belong in common to 
man and the brute, but which are not entitled to be called either In- 
stinct in the one case, or Intellect in the other ? The following are at 
least some of them, perhaps all. 

Appetites ; propensities, including blind or involuntary imitation ; 
affections ; memory, and simple imagination, or the power of calling up 
mental pictures of individual material objects, both being manifested in 
the dreanois of dogs ; simple association, — as when a gesture or a rod 
suggests to an animal the pain of a previous whipping ; and judgment 
in its simplest form or lowest function, resulting from the direct com- 
parison of one material thing, observed at the moment, with another, — 
as when dogs and cats judge correctly the height or distance which 
they can safely leap, or the size of the orifice that will admit the pas- 
sage of their bodies. 

Neither Intellect nor Instinct is necessary for the action of the appe- 
tites, impulses, or affections; though one or the other is needed to 
obtain the means of gratifying them, and to control them, or to keep 
down their action when their demands are inordinate or obstructive to 
the attainment of some higher end. Though these impulses are deter- 
minate, or point to certain objects to the exclusion of others, such de- 
termination is not the result of comparison and deliberate choice, such 
as is exercised by the Intellect ; but it is the necessary result of the 
constitution of the being in whom certain propensities are implanted to 
the exclusion of others. Neither Instinct nor Intellect causes the de- 
termination to one kind of food rather than another, or the preference 
of one class of sounds to another ; we can only say, that the palate and 
the auditory nerve are so constituted as to give pleasure in the one 
case, and pain or disgust in the other. Such preferences and dislikes 
are no more indications of thought and purpose on the part of the ani- 
mals which feel them, than is the persistent pointing of the magnetic 
needle to the poles, when compared with the indifference of unmagnet- 
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ized needles as to their position. Mere affection attaches the human 
mother to her child, or the bird to her own offspring, rather than to 
the young of other animals ; and, the attachment existing, reflection or 
Instinct teaches it how to feed and protect them. In like manner, 
sympathetic or unconscious imitation, which has been classed with the 
propensities, is also common to man and the brute, and is equally irra- 
tional or independent of thought in both. Thus, to borrow an exam- 
ple from Adam Smith, when a rope-dancer is performing a perilous 
feat, the spectators writhe and twist their bodies, accommodating their 
motions to what they suppose to be necessary for the acrobat's safety. 
And the amount of this sympathetic action is proportioned to the 
absence of thought, or to the degree in which they gire themselves up 
to the impulse of the moment If they are cool enough to reflect on 
the nature of the case and the proprieties of the occasion, they sit stilL 
So the monkey, the parrot, and the mocking-bird spontaneously and 
blindly repeat movements and sounds, the purpose and meaning of 
which they are certainly ignorant of. The parrot can easily be taught 
to articulate, but not to talk, — that is, to utter words at the right mo- 
ment through a perception of their meaning^ Man can imitate ration- 
ally, or with a distinct cognition at the moment of the purpose to be 
obtained by the repeated act ; but the monkey cannot. 

If those mental endowments which have now been shown to be pos- 
sessed in common by the human, and at least a part of the brute crea- 
tion, be examined, in order to discover, if possible, some criterion or 
general characteristic whereby they are distinguished both from In- 
stinct and Intellect, it will appear that the former, so far as they are 
exercised by the lower animals, relate only to particular cases and in- 
dividual objects, while Intellect necessarily involves some power^of 
generalization, and of drawing inferences from general principles. To 
adopt a distinction familiar to psychologists, the former are concerned 
only with Intuitions, while the latter requires the exercise of Thought* 
Animals can judge only of the object that is actually before them. 
This or that one thing they can perceive, remember, like or dislike, as- 
sociate with some other one thing, and judge whether it will satisfy a 
present want But they cannot form classes of things ; they cannot 
generalize their experience, and thus form premises from which gen- 
eral conclusions can be drawn. This would be to exercise Reason 
properly so called ; and Reason is a function of Thought Consequently, 
animals cannot consciously combine means for the attainment of a 
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future object, and therefore their modes of operation are never altered 
or improved. Thej cannot even anticipate the future, or foresee 
future wants ; for this can be done onlj through a generalization of 
past experience. 

This theory explains at once the most striking deficiency of the 
lower animals, — their incapacity of using language. As they have 
only Intuitions, the only words which they can apply or understand 
are Proper Names, — the appellations of this or that particular thing. 
These they can understand. A dog can easily be taught to recognize 
the name of his master, even when pronounced by another person. 
They can even be taught to recognize the names of particular places 
and buildings, so that they will understand and obey when they are 
told to go to ^e ham^ the river, the field, or the house,* But it is 
always the particular ham, or other object, with which they have been 
taught to associate this sound or significant gesture as its Proper Name. 
Garry the animal to a distant place, near which may be a set^f cor- 
responding objects, and then tell him to go to tA^ bam or the river, 
and he will not understand the order as applying to the new set of 
objects, but will set off immediately for the old building or place with 
whose Proper Name alone he is familiar. In like manner, they can 
be taught by a particular word, or gesture, to repeat a certain move- 
ment, or perform a particular act, as when ordered to bark, to lie down, 
to watch, or to go out ; by frequent repetition, the sound of this par- 
ticular word has become to them the Proper Name of this particular 
act, the union of the two being a simple association, like that which 
connects a rod with the idea of a whipping. But of course, with Proper 
Names only, we could not frame a sentence or express any connected 
meaning. Words, properly so called, are generai names, expressive of 
Thoughts, or whole classes of things ; and brutes have no Thoughts to 
express, this being the peculiar attribute of Reason. 

Now, as Intuitions alone will not enable animals either to foresee 
future emergencies, or to combine means so as to provide for them, 
there must be some provision to remedy this deficiency, or the different 

* In Mr. Lockhart's ftmasing account of Sir Walter Scott's first favorite dog. 
Camp, be says : " As the servant was laying the doth for dinner, he woald address 
the dog lying on his mat by the fire, and say, ' Camp, my good fellow, the Sheriff's 
coming home by the ford, — or by the hill,' and the sick animal woold immediately 
bestir himself to welcome his master, going out at the back door or the front door, 
according to the direction given, ^nd advancing as fieur as be was able." 



Digitized by VjOOQIC 



86 PROGEBDINGS OF THB AMBRIGAN ACADEMY 

races would speedily became extinct. Habitations must be construct- 
ed ; food must be procured by complex contrivances of nets and strata- 
gems ; supplies must be stored up against an approaching winter; 
elaborate provision must be made for the birth and nurture of offspring. 
Man is endowed with Intellect, which fully answers all these exigen- 
cies. The uniformity of nature's laws makes the observation of the 
past a mirror which images the future ; and the same generalization of 
experience through the power of Thought enables him to combine the 
necessary means of satisfying the wants thus foreseen. The gift of 
language, which, as has been shown, is a consequence of the endow- 
ment of Thought, multiplies indefinitely the instructive power of indi- 
vidual experience, by making it virtually coextensive with the multi- 
plied and various experience of the whole race. Instruction is the 
communication of other people's experience and the results of their 
ingenuity, and Intellect is entirely dependent upon instruction and per- 
sonal observation. Without their aid, or without the unifonnity of 
nature's laws, which lends them all their efficiency, it would be power- 
less as a means of providing for the future. 

Instinct is an impulse, conceived without instruction and prior to all 
experience, to perform certain acts, which, in themselves considered, are 
not immediately agreeable to the agent, but are generally laborious and 
even painful, and which are useful only as means for some future end, 
this end being commonly one of pre-eminent importance or necessity, 
either for the preservation of the animal's own life or the continuance- 
of its species. Instinct appears in the accomplishment of a complex 
act, (the building of a nest, net, or cell, or the capture of prey 
by a stratagem,) which man certainly could not perform without 
Thought, or Intellect properly so called; that is, without experience or 
instruction, the observation of effects, the induction of a rule or law 
from them, and the consequent choice and adaptation of means to ends. 
It has been said that man is not more intelligent, but othervdse intelli- 
gent, than the lower animals. This is hardly correct, for animals, prop- 
erly speaking, are not intelligent at all. As has been shown, they are 
incapable of Thought. Instinct appears in them as a substitute for 
Intellect, not as a lower degree of it. Both the human and the brute 
creation have Intuitions ; but these Intuitions being wholly insufficient 
to answer all the exigencies of either, they are supplemented, in the 
one case, by Thought acting through experience, and in the other, by 
Instinct, which is altogether independent ^ experience. Within its 
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narrow sphere. Instinct is certainly superior to Intellect ; for it is infal- 
lible, and the perfection of its work man cannot imitate. Man does his 
work ill, better, well ; the animal always does his perfectly. But In- 
stinct is blind, unchangeable, and narrow, or limited to a very few 
ends ; so that the same animal, while working within its appointed 
sphere, oflen appears as a miracle of wisdom ; but when forced to 
attempt anything outside of that sphere, it reappears in its true char- 
acter as a mere brute. Intellect, on the other hand, is fallible, con- 
scious of itself, discursive or even infinitely varied in its applications, 
and perfectible by small degrees. The unchangeableness of Instinct 
appears in this fact, that the nest of the bird, the cell of the bee, and 
the web of the spider are reproduced after the same form as rigorously 
as the flower and fruit of a plant 

K the view now taken is correct, the answer to our third question is 
obvious. It is impossible that Instinct and Intellect should ever be 
conjoined, or found to exist together in the same being, whether in 
the brute or in man. We cannot even imagine Beason acting without 
self-consciousness, or looking into the future without the guidance of 
experience or instruction, or making accurate and sufficient provision 
for future wants without foresight of those wants, and without conscious 
adaptation of its means to its ends. It is needless to bring together in- 
stances of curious, complex, and far-reaching instincts, such as those of 
the bee, the spider, and the migratory bird, wherewith to excite man's 
wonder. Every instance of Instinct, even the simplest, is marvellous to 
him, for it is incomprehensible. Man must learn to perform even the 
simplest acts by slow degrees, after many eflTorts, many mistakes and 
failures, and generally with much guidance. He must learn to walk. 
He must learn to select his food. He must even learn to see, for 
nothing is more certain than his inability, by the first use of his eyes, 
to determine either the distance, position, or magnitude of any object 
whatever. On the other hand, the newly dropped lamb or colt 
walks with ease, avoids any obstacles that may be in its way, and 
goes directly to the dugs of its dam, whence alone it can obtain its 
proper food. Whose hand guides it at once to this source of nourish- 
ment, when imitation would certainly lead it to crop the herbage, like 
its parents? 

Another fact is worthy of notice as establishing a fundamental dif- 
ference between these two faculties. Insects, and the Articulata gen- 
erally, which have no brain properly so called, show more complex and 
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Burprising instincts than the Yertebrata ; whence we infer that Instinct 
is independent of a brain, while Intellect certainly exists in very dose 
relation with that organ. 

The only actions of man which seem to have any claim to be consid- 
ered as instinctive, are those prompted by the feeling of modesty or 
shame. This feeling itself is not an instinct, any more than the emotions 
of pride, emulation, or anger. But the actions to which it points are not 
merely natural manifestations of strong emotion, but are peculiar and 
definite, as if devised by reason for the attainment of a specific purpose. 
All the lower animals gratify each of their appetites, as nature prompts, 
without stint, and without any apparent desire of cover or concealment. 
Man alone gratifies one of them only with every precaution of secrecy, 
and carefully provides a covering, not needed for the purposes of protec- 
tion or warmth, for certain portions of the body. No tribe of savages 
has ever been discovered so rude and debased as to manifest complete 
indifference respecting such precautions and coverings. The adult 
females are always provided with some clothing, however slight, the 
arrangement of which indicates the purpose for which it is worn ; and 
if, in a very few instances, adult males are found unprovided with sim- 
ilar coverings, there is reason to believe that extreme poverty rather 
than indifference is the cause of the neglect. The fact, that children 
under the age of puberty are often suffered to go entirely nude, also 
indicates the purpose of the covering. However slight the garment 
may be, — a mere girdle with the natives of the South Pacific islands^ 
or a narrow cloth around the loins, as with the savages of Central Af- 
rica, — travellers relate that it is guarded with much care and jealousy^ 
and that the removal of it seems to cause as much pain and shame as 
would result from entire exposure among more civilized races. Reason 
and experience could not have indicated to savages the necessity or pro- 
priety of this slight covering ; as no reason can be assigned for it, apart 
from the sacred instinct by which it is peremptorily enjoined. If this be 
an instinct, it is one which, unlike all other instincts, does not conduce 
to the preservation, — that is, to the physical safety, — either of the 
individual or of the race. Man might live in this respect as the brutes 
do, and live as long and as well. Gall it instinct, propensity, or what 
we may, the only conceivable purpose for which it was implanted in man 
is a moral purpose, as a safeguard for the right development of his ethical 
nature. Hence it is, that the enture loss of it, which sometimes results 
from extreme profligacy, is shown by experience to be equivalent ta 
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Utter moral degradation. This view of the subject, it may be added, 
derives some weight from the allusion to it in the history of our first 
parents, whether that history be regarded as revelation or tradition. 
Man has no instincts to keep guard over his physical well-being ; rea- 
son enlightened by experience, and stimulated by affection, is abun- 
dantly sufficient for this end. But a moi^ instinct, indispensable for 
the preservation of the purity of his life, and thus auxiliary to con- 
sdence^ is his never-failing endowment. 

Remarks and criticisms upon Mr. Bowen's views were of- 
fered by the President, Dr. B(5wditch, Professors Wyman, Par- 
sons, Gray, and others ; — to the general purport that the 
distinction in kind between instinct and intellect was gen- 
erally, if not universally, admitted ; the instinct of the human 
infant to the breast was insisted on ; also that the young of 
animals learn to walk and use their limbs, to judge of dis- 
tances, &c. ; and as to memory, imagination, or the power of 
reproducing the sensible past in mental pictures, desires 
and affections, such as were conceded to the higher brutes, 
these are desires or affections of the mind, and, if not instinc- 
tive, presuppose intelligence ; and, moreover, that to concede 
to animals the power of comparison and simple judgment is to 
concede to them intellect, — since all reasoning, according 
to the philosophical logicians, and even perception, may be 
analyzed into simple judgments, — thus bringing the ques- 
tion t6 one concerning the degree- of manifestation of intellect, 
and as to what may be superadded to simple intellect in man. 
To the hypothesis which denies thought to the higher brute 
animals, was preferred the current hypothesis, that animals 
think, but that man alone thinks that he thinks. 
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of Yale College, and Professor Hackett of Newton Theo- 
logical School, in acknowledgment of their election into the 
Academy. 
Dr. Charles Beck read a paper entitled : — 

Additions to Sophocles^s Glossary of Later and Byzantine 

Greek. 

Dr. Beck introduced the subject of the j^tc^ of Diocletian, issued in 
301, De Pretiis Berum Yenalium. After speaking briefly of the object, 
the historical importance, and the discovery of six fragments (four 
Latin and two Greek) of this document, he adverted to the philological 
interest attaching more especially to the two Greek fragments, which 
furnish over eighty words not yet included in Prof. Sophocles's excel- 
lent and scholariy work, Glossary of Later and Byzantine Greek, and 
fifteen which are used in the Edict in a form or meaning not given in 
the Glossary. The following is a list of these words, accompanied by 
a brief commentary. 

1. From the Fragment of Gerontkrae in Laconia, 

1. *Ak6vtiov, 15, 17. The meaning of the word is made plain by the 
addition ^roi fia<m(. The word, which commonly signifies yava/tn, evi- 
dently has here the meaning of stick or pole for urging the cattle. 

2. *Avrj\mT6s, 9, 6, not nailed, not provided vnth nails, a well-formed 
Greek word, from iJXoyrof, nailed, ^m the noun ^\os, nail. 

3. *AopPiT6s, 15, 23, not curved, a Latin-Greek word, from orhis with 
the alpha privativum. 

4. "Aarjfiog, 17, 26, without stamp or mark. In the classical language 
it is especially applied to gold and silver ; here to linen cloth. It ap- 
pears, according to Mommsen, that the better kinds of flax were sub- 
ject to a duty and marked with a stamp (o^/mz) ; the inferior quality 
not being stamped. Suidas : Harjftos, ignobilis. 

5. 'AarCKiov, 14, 4 ; the Latin hostile, the shaft or wooden part of a 
spear. That the shafl alone is meant, is apparent from the adjective 
Kpdv€gov and the following item, 14, 5 ; dtrrikiov Is Km/T6u. 

6. *Ayjndw6s, 15, 2^, joined. It is a correctly formed verbal adjec- 
tive from the verb 6:^iB6<o. 

7. Btpo»T6s, 15, 28. In Latin birotus, two-wheeled. 

8. Bwrios, 8, 6, belonging to an ox, from /Sows. 
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9. pavpd&Pf 14, 10, either the same as muhuy indiscriminately the 
offspring of a male ass and mare, or of a male horse and female ass; or, 
according to Ebrardus Betaniensis (Du Cange, s. v. hardofies), the off- 
spring of a male horse and female ass, while multu is the offspring of a 
male ass and mare. 

10. TafidBa, 15, 41 ; a vessel. 

11. AeXfun-tic^, 17, 1. 6. 11. 16. 21. 26. 32, garment^ both of men and 
women. The more common form is boKyuaruai. 

12. AiX<$^iof, 18, 46 ; from X^f, neck; rvKq hCK6(inay a bolster or pil- 
low for two necks, i. e. two persons. 

Id. AMTcX/iOf, 9, 12 ; bisoHs, double^soled ; from iri\fia, sole. 

14. Alrpoxosy 15, 31 ; birotus, two-wheeled, from Tpox6t. 

15. A6pKiosy 8, 21 ; belonging to a deer, from dopxas. 

16. AopfUTflopcov, 15, 26 (dmpfUT&piovy* 15, 27) ; the Latin dormitortumy 
but with a different meaning, — not a sleeping-room, but a carriage in 
which one can sleep. 

17. ^Eyrcvfis, 7, 72 ; petition to bring a suit, the Latin posttdatio. 

18. KjoXiKopiK^, 9, 1 ; or luikiyapiKos. It is apparently an adjective, 
but whether derived from icoXikmh, the Latin calceiy or from jcoXXiya or 
Ktikiytoy, the Latin ccdiga, I cannot say. 

19. Kop^off, 15, 28 ; tire of a wheel; cf. Schol. II. 5, 724. 

20. KapoKciXXop, 17, 80. 95, cape. Why Mommsen, p. 67, assumes 
the form jca/xueaXXctf, and, p. 71, carocoiZi^, I do not know. See Du 
Cange, s. v. caracaUa. 

21. Kdptoy, 15, 30 ; probably a vehicle. 

22. KapiSf 15, 29 ; in classical Greek the designation of a small sea- 
crab, here of a vehicle, probably on account of some resemblance of the 
latter to the former. 

23. Kapovxa, 15, 28, the Latin, or rather Keltic, carruca or carrucha, 
a vehicle. See Du Cange, s. v. caruca. 

24. Kar^po, 15, 15 ; the Latin catena, chain. Sophocles writes 

KOTflVtl. 

25. KXecfuxf, 1 4, 6 ; unless a clerical or mechanical error, it is an- 
other form for Kkipa(, stairs. Suidas : xXec/uif koL KKMifAOKurfAos, wakaurpja 
vouof (a certain grasp or trick in wrestling.) 

26. Kvi;o-i6vatdo(, 13, 8 ; undaubtedly frova the root io«ao>, to scratch ; 
probably an instrument for scratching. Mommsen conjectures ici^oTpoy 
aldoDf. 

* Most probably a mistake of the stone-cutter. 
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27. Kpritrrpwy, 18, 9 ; probably the same as Kpfjarpov. 

28. Koftfia&v€s, 9, 11 ; the translation of the word eampagi in the 
Latin text, from Kofjt^s^ a ribbon ; here boots or shoes fastened by rib- 
bons. The Latin word campagus occurs also in another form gambcb- 
gus, and this is derived from the Gallic word gamha (the French 
jamhe) the joint uniting the leg and foot. See Du Cange, s. v. gamha^ 

who mentions abo a compound, subgamboy the part of the foot im- 
mediately below the gamba. 

29. KoivfXa, 15, 41 ; of the same meaning as ya^cu It may be a 
misspelled word, derived from k&vos, coney like ic«Wf, a cone-shaped 
vessel. 

30. Kooro, 15, 19. From the class of words among which this arti- 
cle is enumerated, it is probably a part of a vehicle, and from the addi- 
tion of the numeral ff, it appears that it was made and sold by pairs. 
I consider it the Latin word costa, rihj and the thing a piece of wood or 
prop, intended to give shape and support to the structure. 

31. Kovp<r&pu>g, 9, 14; the translation, or rather adoption, of the 
Latin cursorius. Suidas : icovpa-»p€t * ol dwrpixovres. Kovp€ yitp rb rptx^* 

32. Affon-aprof, 8, 39 ; unless a clerical or mechanical error, it may be 
another form for the common Xcoirapdof. 

33. Avvyiot, 8, 35 ; probably for \vyK§ios, from Xvyf, the Latin lupus 
cervarius, J^irfd^Iud^d. The writing Xvvyiou, if not a mistake, is to be 
noticed. 

34. AmpdfuvTov, 8, 8 ; the Latin loramentum, leather-work, straps. 

35. MfXtyi;, 8, 29 ; whether it be another form of fteX^r, an animal 
found in Egypt, or of the Latin meles or modes, a badger or marten, it 
is evidently the name of an animal. 

36. ModioXor, 15, 3 ; the Latin diminutive modiolus, which has vari- 
ous meanings, and among them that which it seems to have here, 
viz. hub, 

37. Movki^utKos, 9, 5 ; the Latin mulionicus, belonging to a mtdeteer, 

38. *opt(f>(pi, 8, 25 ; the Latin om/er, even the Latin form of the 
genitive being retained, a wild sheep, irpofiarw Sypwu. See Du Cange, 
8. V. ovifer. 

39. neiXiof, 8, 15 ; another form for nikios, hat ; the Latin pileus, 
which is again derived from inXos,felt, 

40. UtpitfyopivavoiKog, 9, 20 ; the reading is extremely doubtful ; Le 
Bas conjectures frepi<f>opiviop tj Koi, a very plausible conjecture. The 
word would be a compound of fr€p\ and <l>opitnj, a thicks stotU skin, and 
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signify a shoe made entirely, all round, of stout leather. From the 
same stock there is a verb ^pcvoo, to caver with stout leather. 

41. nippaerof, 7, 76; the Latin privatus, with a singular transposi- 
tion for npiparos, probably a clerical or mechanical error, as the word 
frptparos occurs in other writers. (See Sophocles's Gloss.) Suidas: 

42. novfikucafHw, 8, 48. This word is probably the result of a double 
mistake. The clerk who wrote the Latin original wrote pulvicare tor 
putoinare or puhinar ; and the Greek translator translated it by 
'irov/3XiJc^pfoir, which might be a later word transplanted from the Latin 

as well as wovPKikos and irov/SXfKi^co of the same stock. 

43. 'Paits, 15, 5, a tpoke, the Latin radifis. 

44. 'Paida, 15, 26, the Latin, or rather Gallic, rhedcu Sophocles 

writes paiia. 

45. •p^yXo, 15, 18, the Latin regvda^ !De{d^ferpfIocf, what in the earlier 
Greek is called irarraXof. Sophocles writes pfiyKa, 

46. 2apayapo9, 15, 28. 24. 28 ; the Latin sarrcumm, a vehicle. 

47. 270X17, 14, 6 ; the Latin sccUa. 

48. 1fyt<rrpav^ 8, 42. 48 ; the Latin sege^tre or segestrivmj a cover' 
ing of leather^ VfhdX the earlier Greek calls ^ppis.* See Du Cange, 
6. V. segestrum^ who mentions besides the Latin segestrum the Greek 
trtyaarpov. 

49. 2crcttivff, 15, 7. Mommsen thinks it may possibly be the Latin 
septiones, meaning the interior space of a covered vehicle, the Latin 
capsus and the Greek rappiov. 

50. 2r}fujdia, 15, 41 ; the Latin semodius or semimodius. See 
Du Cange, s. v. semodiuSy where he mentions the Greek form ^fu/io- 
dioy. 

51. ^rrifjuovj 15, 11 ; the Latin temo,pole of a vehicle, for the earlier 
Gre%k pvfios. In the earlier Greek arfuMP signifies the warp in weav- 
ing, and the upright sticks in wicker-work. 

52. Tfifii}, 17, 26 ; for Ttfitf. 

58. Tpoxdbiov, 9, 12. 13. 14 ; from rp(x«>' 

54. OoiruiXioi', 17, 59. 74; the later Latin /octaZe, which Du Cange, 
B.Y. facialis, defines: orarium, linteum tenue, quo facies extergitur.^ 
The later Greek has a word, vpoao^iov. 



* Fest. p. 70 : ^pptis Graeci appellant pelles nanticm, qaas nos Tocamiu scge- 
stria. 



Digitized 



by Google 



94 PROCEEDINGS OF THE AMERIOAN ACABEfifY 

55. ^afUXiapiKOf, 17, 29. 35. 56. 18, 4. 13. 34. 43. 53 ; in one instance 
(jyafxiKiapticos, 17, 77 ; the Latin ybmt/iam, servant, slave, 

56. ^aaK€ia, 18, 40. 41. 42. 43 ; another form for {jxuridaj unless it 
be a clerical or mechanical error. 

57. «a<ric(a, 18, 38. 39. 44. 45 ; the Latin /a«ota, bandage. 

58. ^anTKivtaj 18, 37 ; of the same origin as the preceding words ; it 
may signify the class of articles, as distinguished from the single arti- 
cles ; or the superior kind of the article. 

59. <baaKO£, 14, 7. 12 ; the JjBim fascis. The later JjsAmfascius or 
fascium (see Du Cange, s. v.) may have formed the transition to the 

Greek form tficurKos. 

60. *€¥iKov\ay 15, 21. It cannot be the Latin fenictduin^fennelj as 
this would not suit the class of terms of which this chapter (of the wood- 
work of vehicles) treats. It seems to me more probable that the word 
is formed from fenum, hay, designating a vehicle, or part of a vehicle, 
used for conveying hay. 

61. 0<$pfii7, 9, 1 ; the Latin /ormo, last, for the Greek icdkiinvty which 
is mentioned in the same place. 

62. ^ovpxa, 15, 9 ; the Latin Jurea, prop, supporting the vehicle 
while the cattle are put in. 

2. From the Fragments of Karystos in Evhoea. 

1. *AKKovPiTapit, 16, 6 ; evidently a Latin word, either a change of 
accuintorius * or accubitalis. 

2. 'Aiueov/StToi', 16, 6 ; the Latin accubitwn. 

3. 'An-dior, or dirofov, 16, 90 ; not yet explained. 

4. ^Kffkpos, 1 6, 7 ; the Latin Afer, for the Greek AifivK6g. 

5. Bapfiapucdpios, 16, 48 ; one who weaves golden threads into cloth. 
See Du Cange, s. v. • 

6. BXamj, 1 6, 87 ; the Latin hlaita, purple. > 

7. T€pdia, 16, 55 ; a female weaver, for the earlier Greek v^dyn;^. 

8. A€\iiaTiKoiJMil>f, 16, 68 ; evidently a compound or derivative of dcX- 
ftoTucfi, but I do not know the precise meaning. 

9. AcX/idnov, 16, 56; perhaps a diminutive of dcX/Aoriitij. See Du 
. Cange, s. v. dalmatium. 

10. Arvrepciof, 16, 49. 92. 95 ; the lengthened form for devrepiof. 

11. Elftdrioy, 16, 55 ; the dimiutive of tIfjM, garment. 

* Petronios 30, II, U quoted as an instance, bat the boat M8S. have cubttoria. 
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12. *EirXoyfft(r^ai, 16, 12 ; formed after the analogy of inroXoyco/ioi, but 
with what meaning I do not know. 

13. *I(ryfyi7, 16, 94. 95. 96. 97. Mommsen suggests that it maj be 
a corruption for vuytpovf a vegetable edor^ from vayri, a shrub from which 
that color is obtained. 

14. Kapak^apiKos, 16, 5 ; relating to a horse, 

15. JLoKKijpa, 16, 93 ; either another form for kokko^, or it signifies the 
scarlet color, obtained from the kojucop. 

16. Aa^9os, 16, 9. 10. 11. 12. 47. 56. 74. 75. 77, for Aaoduaiv6f, 
from Aoodixno, the name of a city in Phrygia. 

17. McraJQjSXam;, 16, 86. 98 ; a compound of iiira$a* (which is not 
a Greek, but perhaps a Persian word, meaning nlk)^ and ffKamj, the 
Latin blattOy purple. 

18. MovrovvrfiTiosj 16, 46. 56. 71. 72. 73; or /ioroyijaw, 16, 47; ac- 
cording to Mommsen's ingenious conjecture, the adjective of Mouranj or 
Morlrrj, the Latin Mutina, whose wool was highly valued. 

19. Neuuiijyof, 16, 93 ; for Nucoi/vof, the adjective of "SUaia. 

20. NepfiiKot, 16, 10. 15. 76; the Latin Nervicus, relating to the 
Nervii. 

21. 'OyKla, 16, 47. 48. 49. 50. 51. 99. 100. 101 ; the mscription has 
in most of these places 6 alone, which Mommsen, by mistake, completes 
into oyida instead of ovyyia or olyKia, the Latin uncta, 

22. *0(vTvpia, 1 6, 89 ; probably the same as the later Latin oxff- 
Uatta (see Du Cange), purple of the greatest hrtghtness, 

23. napayavduf, 16, 12. 

24. JLt^carpcafrtla^ 16, 101 ; evidently a compound of murtuf and irptt- 
rtla ; perhaps combing or shearing of the first quality. 

25. Ile^ovroff, 16, 55 ; shorn ; perhaps a verbal adjective from a form 

26. nXovfuiptof, 16, 44; the JjKiin plumarius, embroiderer* 

27. nXovfiapais, 1 6, 8 ; from irXov/iopux ; it is formed like a verbal 
noun, as if there were a verb of the same stock; embroidery ; for the 
Greek voiiuXUi, 

28. np«rew, 16, 48. 52. 94 ; first. The noud tA irp<oreiby, occurring 
in earlier writers, presupposes the existence of this adjective, although 
it does not occur in earlier writers. 

* See Da Cange, s. t. metaxarii, with its two very different meanings, sericorum 
nagotiatores and qui rebus venalibut imponunt metam pretii. 
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29. 'V€iirri<Ttos, 16, 78 ; for 'Piir^trior, derived from the Latin fipa, and 
intended for a translation of the Latin rtpensiSf referring to Dacia 
ripensis. 

30. ^rfpiKcipios, 16, 52; the Latin sericarius, for the Greek mipuco' 
nXoKot, silk-weaver, 

31. SKfiTra^o), 16, 6 ; for (riec7ra^<Q». 

32. ^Tixn, 1 6, 45 ; tunic ; perhaps from the Latin sUca^ of which 
there is also a form stigium. See Da Cange. 

33. :^v^fnKov, 16, 52. 100 ; the Latin subsericus, not entirelff of silk, 

34. Tamis, 16, 2. 4. 5. 6. 7 ; used in these places as a masculine in- 
stead of a feminine. 

35. TavpoyaoTpiKosj 16, 78; from ravpcyaarcip. Mommsen supposes 
the word to express the shape of the garment. 

36. 'Yiro/3Xam7, 16, 88 ; according to analogy somewhat searlety light 
scarlet 

37. «i/3ovXaro/>fov, 16, 73. 74 ; the Latin Jibulatoriusy from ^tdotiXa* 
the Jj&tin Jihila, hucJde^ a garment fastened by a buckle. 

Professor Goodwin read the following paper on the relations 
of the Greek Optative to the Subjunctive. 

From the time of the Alexandrian grammarians a special mood, 
called the Optative (lyxXurff ewrruc^), has been recognized in Greek as 
distinct from the Subjunctive {tynXuns wroraicTtici}). The ancient classi- 
fication has been called in question in later times, and many gramma- 
rians of high authority have adopted or favored a union of the Subjunc- 
tive and Optative in one mood, to be called the Subjunctive or Con- 
junctive, in which the Subjunctive (commonly so called) is to supply 
the primary tenses, and the forms commonly assigned to the Op- 
tative the secondary tenses. Thus the Present Optative would be 
called an Imperfect Subjunctive ; ir<n& and n-otoi/M, for example, being 
supposed to bear the same relation to each other Hsfaciam andfacerem 
in Latin. 

This was first reduced to a systematic form by Kiihner, who, in- 
deed, discards the common names Subjunctive and Optative (except 
as explanatory terms), and adopts the cumbrous expressions '^Con- 
junctive of the primary tenses " and " Conjunctive of the secondary 
tenses." His views have become widely known in England through 
Jelfs Grammar, based on the larger work of Kuhner, and still more 
in America through the Andover translation of Euhner*s School Gram- 
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mars. Rost, in his Grieehisehe GramtncUik^ § 118, says : <<The so-called 
Optative is nothing but a peculiar form of the Subjunctive, and stands 
to the Ghreek Subjunctive in the same relation as in other languages 
the Imperfect and Pluperfect Subjunctive to the Present and Perfect." 
Donaldson in his New Cratjlus (p. 617, 2d ed.) says: "It has long 
been felt by scholars on syntactical grounds, that, considered in their re- 
lations to each other and to the other moods, they [the Subjunctive and 
Optative] must be regarded as differing in tense only." Again (p. 618) : 
" These moods have no right to a separate classification." Crosby, in 
his Grammar, § 591, says of this classification, that "it deserves the 
attention of the student, although it is questionable whether it is best to 
discard the old phraseology." 

As the classification of Kiihner has thus been introduced into no 
small proportion of the elementary grammars used in our schools, 
so that many boys are now taught to call the tenses commonly 
known as the Present and Perfect Optative by the strange names of 
Imperfect and Pluperfect Subfunctive, the question becomes not merely 
of theoretical, but eminently of practical importance. In fact, it meets 
every scholar, and more especially every teacher of Greek gram- 
mar, the moment he reaches the paradigm of the regular verb. If it 
were merely a question of convenience, therefore, it would be highly 
important to have it settled, for the sake of uniformity. 

The question. What shall constitute a distinct mood in any language f 
must be settled to some extent arbitrarily. No precise rule will meet 
all cases ; yet we may safely maintain, that when any series of verbal 
forms, in which the chief tenses are represented, exhibits a closer con- 
nection in form and use among its members than it bears as a whole 
to any corresponding series, it is entitled to the rank of an independent 
mood. That this is true of the Latin Subjunctive is clear ; and it is 
equally clear that the Imperfect and Pluperfect of that mood have suf- 
ficiently strong bonds of connection with the Present and Perfect to 
prevent them from being marked off as a distinct mood. A merely 
superficial view of the relation of the Greek Subjunctive and Optative 
might lead us to the idea, that the two combined would form a mood 
similar to the Latin Subjunctive, thus simplifying the Greek conjuga- 
tion and introducing a new analogy with the Latin. But it is this fatal 
error of carrying the analogy between the Greek and Latin further 
than the connection of the two languages warrants, which has thrown 
this whole subject into confusion. When the Latin was looked upon 

VOL. V. 13 
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as an ofispring of the Greek, aa the resalt of a unipn of the Aeolic 
dialect of Greece with barbarian languages in Italy, the presumption 
was decidedly in favor of such an analogy, and it would even have re- 
quired strong proof to conyince us of any radical difference in the modal 
systems of the two languages. But the more correct views now enter- 
tained of the origin of the Latin would rather lead us to believe that 
each language developed its syntax, and especially its modal system, 
independently. The modal system of the parent language of the Indo- 
European group is of course hopelessly unknown ; and yet the compar- 
ison of the Latin and Greek verb with the Sanskrit (as the oldest rep- 
resentative of the family) sometimes enables us to determine special 
points in regard to the primitive forms with an approach to certainty. 
Thus, to take the simplest case, when we find asti in Sanskrit meaning 
M, we may be sure that some similar form existed with that meaning in 
the parent language of the Sanskrit, the Greek, the Latin, the German, 
&c, from which ^otL, est, ist, &c were derived. So when we find a 
Potential mood in Sanskrit, which presents striking analogies both to 
the Greek Optative and to the Latin Subjunctive, and furthermore find 
the analogy extending even to the Gothic, we must conclude that the 
primitive language contained the elements which the Greek developed 
into its Optative, and the Latin into its Subjunctive* (See Bopp's Ver- 
gleichende GrammaUk^ IE. pp. 257 - 259.) Again, the absence in later 
Sanskrit of any form corresponding to the Greek Subjunctive might 
give rise to the conjecture, that the Greek developed that mood by it- 
self; but in the Yedic dialect a few relics are found of a true Subjunc- 
tive, with a long connecting-vowel as its characteristic ; for example, 
pat&tiy bearing the same relation to the Present Indicative jeto^', as 
fioGkifrai to /SovXcrac. This seems to show that a similar mood existed 
in the parent language. If this testimony can be relied on, we must 
conclude, not only that the Latin and Greek derived the rudiments of 
their modal forms from a common ancestor, but that they inherited 
them from a period anterior to the separation of the Indian branch 
from the Indo-European family. We should therefore expect to find 
that the elements are generally the same in the two languages, but that 
the development is essentially different ; and that the refinements in sig- 
nification, for which the Greek modal forms are especially conspicuous, 
have been for the most part developed by each language within itself. 

Let us now examine the forms themselves, to see how far a parallel 
can be drawn between the Greek and Latin moods. In clauses ex- 
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pressing a purpose or object after ha^ &c. we find the Sabjunctiye and 
Optative need like primary and secondary tenses of the same mood : 
thus, where in Latin we have manet ut hocfaciat, and manebctt ut hoc 
faeertiy we have /Mrci &a roCro sroc^, and cftcvcv Xwa rovro iroiolrj. But 
even in this case of strongest resemblance there is no place for the 
Future Optative, which corresponds to the Future Indicative. Again, 
in clauses expressing genercd tuppoittians after lav .or c{, or after rela- 
tives or temporal particles, depending on verbs which denote general 
truths or repeated actions, a correlation of the Subjunctive and Opta- 
tive is found, analogous to that of the two divisions of the Latin Sub- 
junctive; for example, in cav rovro iroi^ $avfjA(ov€rtyy H hoc facial 
miraniury and tl rovro voioIji MavfutCoi^, n hoc faceret mxrahantur. 
Here, however, the analogy ceases, if we except certam cases of indirect 
question hereafter to be noticed, and a Homeric construction in relative 
sentences expressing a purpose, which almost disappears from the more 
cultivated language. 

Let us turn now to the Optative in wishes ; for here, if anywhere, 
we may look for the primary meaning of this mood. From this use 
it derives its name ; and especially this is its only regular use in inde- 
pendent sentences, except in Apodosis with &p. Here some have been 
so far misled by the supposed analogy of the Latin, as to translate the 
Present Optative by the Latin Imperfect Subjunctive (see, e. g., Damm's 
Lexicon Homer, et Find., $. r. riPia) ; but a slight examination will 
show that the Fresent and Aorist Optative are here so far from being 
secondary tenses of the Subjunctive, Hiat they are equivalent to the 
Pruent Subjunctive in Latin, and refer to the future, while the Greek 
Subjunctive cannot even regularly stand in such expressions. Thus 
c10e cV is uUnam iim, that I may be ; cWc ytWro, uHnamfiaty O that 
it may happen ; whereas utinam esset and tUinam factum esset cor- 
respond to cT^c ^v and cX^ r/tytro. 

In ordinary Frotasis and Apodosis the same relation is seen. The 
four Greek forms, iap irotg, lAv iroi^crj;, c{ iroioiiy, and cl iroi$<r€«€, 
have only one Latin equivalent, « faciat ; the four shades of mean- 
ing for which the Greek required four forms being thought worthy 
by the Latin of but one. Here therefore the absurdity of classifying 
the last two as secondary forms of the first two, in conformity to a 
Latin analogy, is especially clear. What the Latin analogy would lead 
us to expect as secondary forms, the equivalents of ei faceret and sife- 
cissety can be expressed in Greek only by the Indicative. In Apodosis 
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the Optative with &» is equivalent to the primary tenses of the Latin 
Subjunctive, and not to the secondary tenses : thus, itoiii<ratfu, a» is equiv- 
alent iofaciam (not to fecissem, which would be ivoitia-a 3»). Here 
likewise the Subjunctive cannot be used in Attic Greek. This analogy 
between the Optative and the primary tenses of the Latin Subjunctive 
might lead us even to the view that the latter ought rather to be called 
an Optative, for which View there are certainly much stronger reasons 
than for the opposite one which we are considering. The analogy of 
the Sanskrit also seems to show that the Present Subjunctive of the 
Latin and the Optative of the Greek are descended from the same 
original forms. 

In indirect quotations and questions the Optative is used after past 
tenses, each tense of the Indicative or Subjunctive in the direct discourse 
being then changed to the corresponding tense of the Optative. Thus, 
ctircv ort & dvMitro irot^croi, he said that he would do what he coiddy implies 
that the direct discourse was, 6, hv tvvwfuu ttoi^o-o). Here the Optative may 
be the correlative of the Subjunctive ; but it is quite as often the correla- 
tive of the Indicative, as the Subjunctive can stand after primary tenses 
only when it would have been used in the direct discourse. One tense 
of the Optative, the Future, can never represent a Subjunctive, as that 
mood has no corresponding tense ; but it always represents a Future 
Indicative. Nothing more need be said to show the absurdity of call- 
ing this tense a secondary tense of the Subjunctive. The three remain- 
ing tenses of the Optative can with no more propriety be called secon- 
dary tenses of the Subjunctive than of the Indicative, for they represent 
both on precisely the same principles. This is especially obvious in 
regard to the Aorist, which has two distinct meanings in indirect ques- 
tions, — one when it represents an Aorist Indicative, and another when 
it represents an Aorist Subjunctive, the direct form. Thus, ^oei ri 
fl-ot^o-etev may mean either he knew not what he had done^ or he knew 
not what he should do; &s the direct question may have been either ri 
inoiria-a; what did I do? or ri notrfa-a ; {AoT, Suhj.), what shall I do f 
Strangely enough, this very class of sentences is supposed to furnish 
the most striking analogy between the Latin Subjunctive and the Greek 
Subjunctive and Optative combined. JVon habet quo se vertat^ and non 
hahebat quo se verteret, are indeed equivalent to ovk Ifx^t omj rpaunjTai and 
ovK ctxov OTTT] rparrotTo, but a single example like ^ptfrcov avrhv el dpawXtV' 
o-eicv, / asked him whether he had set sail (Dem. in Polycl. p. 1223, 
21), in which dvcmXtva-eiey represents an Aorist Indicative^ shows that 
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the argument proves too much. Indirect quotations and questions 
therefore afford us more proof that the Optative is a secondary form of 
the Subjunctive, than that it is a secondary form of the Indicative. 

Two tenses of the Indicative, the Imperfect and Pluperfect, have no 
corresponding tenses in the Optative, so that these are regularly re- 
tsAued in the Indicative in indirect discourse ; thus tivty &n tfiaxovro 
means, he said that they had been fighting, i. e. he said iyMxovro. A rare 
exception to the last principle shows conclusively the propriety of the 
names commonly given to the tenses of the Optative. The want of a 
tense in the Optative to represent the Imperfect Indicative in examples 
like the last was naturally felt as a defect ; and in the Infinitive and the 
Participle this want was supplied by using the Present in a new sense to 
represent the Imperfect, the peculiar use being always denoted by some- 
thing in the context In a few instances we find the Present Optative 
used in the same way to supply the want of an Imperfect, the context 
making it clear that the tense is not used in its ordinary sense. Such 
an instance is found in Dem. in Onet. I, 869, 12 ; air^Kpivavro on olSAs 
fjtapTvs iraptifjy leo^c^otrodc Xa/jt)3aya»p Kaff 6no<T ovovv dcoiro *^A<^o^off Trap' 
avT&Vf they replied that no witness had been present, hU thatAphobus had 
received the money from them, taking it in such sums as he happened 
to want. Here vaptiri represents wafnjv, and KOfiiCotro represents eKOfii- 
ffTo, which would ordinarily be retained in such a sentence. Other in- 
stances may be found in Xen. Hell. VII, 1, 38 (quoted by Madvig, 
J^fnt, § 130) ; and in Xen. Hell. I, 7, 5. If now the name of Imper- 
fect be given to the Present Optative in its ordinary use, when it rep- 
resents a Present of the direct discourse, and is merely translated by an 
Imperfect to suit the English idiom, what shall we call this true Imper- 
fect Optative, which really represents an Imperfect Indicative, and 
stands where an Imperfect Indicative is the regular form ? 

We see then that the Optative was used in the whole class of con- 
structions known as orcUio obliqua, or indirect discourse, as the correla- 
tive not merely of the Subjunctive, but also of the Indicative, and that 
it possessed the power of expressing in an oblique form every tense of 
both those moods in a manner of which the Latin presents hardly a 
trace. In fact, this use of the Greek Optative presents one of the most 
striking examples of the versatility and fiexibility of the language, and 
of its wonderful adaptation to the expression of the nicest shades of 
thought of which the human mind is capable. This single use of the 
mood seems sufficient in itself to prevent any one who has any appre- 
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elation of its force from assigning to it the subordinate rank of a secon- 
dary form attached to the Subjunctive. 

Some general remarks by President Felton, upon the connec- 
tion of the Greek and Latin modal forms as illustrated by the 
Sanskrit, led Professor Agassiz to offer some remarks, express- 
ing a general disbelief in the supposed derivation of later lan- 
guages from earlier ones, he regarding each language and each 
race as substantially primordial, and ascribing the resem- 
blances and coincidences of language to a similarity in the 
mental organization of the races. Whereupon President Felton 
pointed out some of the lexical and inflectional coincidences 
among affiliated languages, which were in his opinion utterly 
inexplicable upon any supposition other than that of historical 
relation. 

Professor Bowen made some general observations on the sup- 
posed hereditability of peculiar traits of bodily and mental 
organization, and especially of mental disease. 

There has been, he thought, an increasing tendency of late years to 
enlarge the number of such traits, and to insist more and more "upon 
the certainty of their transmission. It has even been proposed to pro- 
hibit by law the intermarriage of persons who have mental or bodily 
defects or diseases which might be transmitted to their o&pring. And 
as to insanity, there is too much reason to fear that persons have been 
actually driven mad through the fear, which has been carefully incul- 
cated upon them, of having inherited insanity. It will be admitted, 
that, if there is anything which can foster and rapidly develop some 
latent tendency towards mental disease, it is dreading, and brooding 
over the dread, of that great calamity, regarded as an inevitable event, 
which must sooner or later happen. In the opinion of many, crime 
and sin are no longer imputable to individual men and women, but to 
what the lawyers call " the act of God," which entailed upon the offend- 
ers inevitably alncked temper, a perverted will, or a diseased brain. 
The only proper name to be given to this doctrine is physiological fa- 
talism. It rests upon a perversion of one of the darkest sayings of the 
old Jewish Scripture, that the sins of the fathers shall be visited upon 
the children, even to the third and fourth generation ; — a seemingly 
harsh doctrine, though, in the meaning which was probably intended, it 
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is certainly tnie ; and which, at any rate, is not so terrific as that per- 
version of it, which teaches, that not merely the sins, but the congenital 
defects and diseases, implanted in us before birth, shall be visited upon 
oar innocent offspring, not for two or three generations only, but for all 
future time. 

Professor Bowen maintained that the assumed evidence upon which 
this theory rests is unscientific and unsatisfactory, and can be confronted 
by a great amount of testimony leading to an opposite conclusion. He 
began by admitting, or taking for granted, every fact which is commonly 
adduced in its support, — excluding, of course, such a statement of that 
fact as may involve any theory respecting its nature. Thus, it is a fact 
that insane persons can generally find among their ancestors, or their rela- 
tives in the ancestral line, one or more persons who also have been insane. 
The illogical, because hypothetical, statement of this fact is, that the 
former inherited their insanity from the latter. It is also a fact, that 
children often bear a certain measure of resemblance, in body, mind, or 
character, to their parents or grandparents ; and the hypothetical state- 
ment of this fact is, that they have inherited these traits. 

Now, one of three suppositions must be true; — either, 1. there is a law 
of nature that bodily and mental peculiarities shall be transmitted by 
inheritance ; or, 2. there is a law that they shall not be so transmitted ; 
or, 8. there is no law about the matter, and it is mere accident whether 
parental or ancestral peculiarities reappear in the offspring or not The 
physiological fatalists maintain the first of these suppositions ; Professor 
Bowen said he believed the second ; but, as against the fatalists, it is 
enough to substantiate by satisfactory evidence the third. 

The mistake of those who favor the doctrine of hereditary descent 
arises from the conmion error, — an Idol of the Tribe, as Bacon calls 
it, — which consists in regarding only the affirmative cases; ^and 
though there be a greater number and weight of instances to be found 
on the other side, yet these it either neglects and despises, or by some 
distinction sets aside and rejects." "^ Such is the way of all supersti- 
tion," Bacon continues ; ^ but with far greater subtilty does this mischief 

insinuate itself into philosophy and the sciences It is the peculiar 

and perpetual error of the human intellect, to be more moved and ex- 
cited by affirmatives than by negatives ; whereas, it ought properly to 
hold itself indifferently disposed towards both alike. Indeed, in the 
establishment of any true law of nature, the negative instance is the 
more forcible of the two." Dr. Johnson pithily described this popular 
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fallacy, when he said, that the one dream which comes to pass is re- 
membered and quoted, while the ninety and nine which do not come 
to pass are forgotten. Just so, one case of an insane child or grandchild, 
nephew or niece, of an insane person, is quoted as proof of the doctrine 
of hereditary transmission ; while the twenty other offspring of the same 
person, who never showed a trace of insanity, are forgotten. It is dif- 
ficult to adduce evidence on this point ; for while it is comparatively 
easy to trace back the pedigree of a madman, and find, insanity some- 
where in his family, either in the direct or collateral line, since statis- 
tics prove that at least one out of a thousand in the whole community 
suffer more or less from this disease, — it is not so easy to trace the line 
forward, to lay bare the history of a whole family, and to prove that no 
one of them, at any time or in any degree, has suffered from insanity. 
Only in the case of a prominent historical family, where all the facts are 
on record, or are generally known, is such evidence attainable. 

Fortunately, there is one case of this sort that bears directly on the 
question. George III. may be said to have been constitutionally insane, 
the malady breaking out several times in the course of his life with 
great violence. In 1788, in 1801, and again in 1804, the disease ap- 
peared, each attack incapacitating him for the exercise of his royal 
functions for several months. In 1810, there was a fourth and final 
attack, the disease then darkening into hopeless imbecility, and contin- 
uing for ten years, the remainder of his life. It is now stated, also, 
though the fact was not divulged in his lifetime, that he had an earlier 
attack, in 1764, when for some weeks he was under restraints But if 
we trace back his lineage for six generations, as far as James I. of 
England, not one of his ancestors can be found to have ever suffered 
from this complaint. Besides, he had seven brothers or sisters, and 
seven uncles or aunts ; and as several of these married and had fam- 
ilies, he had a goodly number of cousins and of nephews or nieces. Yet 
it does not appear that one of these ever showed a trace of insanity. 
Evidently, then, Greorge III. did not inherit the disease. Did he trans- 
mit it ? Here the evidence is equally abundant and satisfactory. This 
insane king had fifteen children ; and as many of these had families, 
either legitimate or illegitimate by English law, there was a crowd of 
grandchildren. The Duke of Clarence alone had, by Mrs. Jordan, ten 
children. A very hurried search will enable one to enumerate 15 chil- 
dren, 22 grandchildren, and, including the children of the present 
Queen, 18 great-grandchildren, — say, in all, '55 descendants. Yet in 
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this large nnmber there does not seem to have been one andoubted case 
of insanity ; and as kings and princes live in glass houses, if there had 
been one such case, we should probably have heard of it. Not one 
undoubted case, we say ; for there is a doubtful one. The oldest of 
the FitzClarences, created Earl of Munster, committed suicide in 1842 ; 
and as he had shown great despondency for six weeks before his death, 
so that a physician was at last called in, a coroner's jury, if one had sat 
in his case, might have brought in a verdict of insanity ; and the phys- 
iological fatalists, remembering his grandfather, would probably have 
called it a case of hereditary insanity, overlooking the fifly-four other de- 
scendants of George IIL, who have appeared as sane as other people. 

One such example as this of George III. appears conclusive against 
the doctrine of the necessary hereditary transmission of mental disease. 
We thus exorcise the terrific phantom which, as already said, has prob- 
ably driven many persons mad. There is more than one prophecy, 
the mere announcement of which has caused its own fulfilment But 
the case is not a solitary one. Observation among the fianilies of his 
own acquaintance, Professor Bo wen remarked, always made on the prin- 
ciple of collecting the negative as well as the affirmative instances, had 
satisfied him, that the rule — that is, the law of nature — is against the 
hereditary transmission. If there are apparent exceptions, the majority 
of the descendants manifesting the same disease as the parent or ances- 
tor, they are explicable through the action of sympathy, unconscious 
imitation, or exaggerated fears proceeding from the cause just men- 
tioned. Cases enough can be cited of the recurrence of the phenom- 
enon from such causes, wherein the persons concerned were not related 
by blood, so that inherited disease was out of the question. 

Thus, up to 1839, there had not been for sixty years a case of suicide 
by precipitation from the top of the London monument In that year, 
a young woman named Moyes threw herself off from it and was killed. 
Within three months, a boy only sixteen years old, whose previous con- 
duct had shown nothing unusual, jumped off with the same result- To 
prevent another case, the keeper was required to accompany every person 
who ascended the stairs. But before the year was ended, another young 
woman, never before thought to be insane or to have any cause to wish 
for death, contrived to elude him by going to the other side of the bal- 
cony, where she also jumped off and was killed. Then, at last, the iron 
raOing of the balcony was carried up and united to the stone work 
above, making a sort of cage which had no exit except by the stairs. 

VOL. V. 14 
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If these three suicides had been brothers and sisters, their case would 
have been put down as a strong instance of family insanity. Then 
may not the repetition of suicide or other insane acts by members of 
the same family be the result of this sympathetic propensity, or blind 
imitativeness, roused into keener action by the example being set near 
home, rather than the result of inherited mental disease ? If so, how 
forcible is the lesson that we ought in every way to discourage and dis- 
prove this doctrine of the hereditability of insanity 1 Other cases are 
not wanting. One was reported to the Paris Academy of Medicine, 
that, a soldier at the Hdtel des Invalids having hanged himself on a 
post, his example was soon followed by twelve other invalids, and only 
by removing the fiEital post was the suicidal epidemic at last arrested. 

Thus &r we have treated only of insanity. But the question is a 
broader one. Do any peculiarities of mental or bodily organization, 
appearing for the first time in one generation, tend to perpetuate them- 
selves by the law of hereditary descent ? Besides the specific traits, 
which every animal has in common with the species to which it belongs, 
it has also individual traits or peculiarities, always prominent enough 
to enable us easily to distinguish every individual from its JfeUows of the 
same kind, even if they are the offspring of the same parents, and some- 
times so strongly marked as to deserve the name of monstrosity or dis- 
ease. Does nature tend to perpetuate or efface this distinction between 
specific and individual traits ? The question is one of great importance 
and the highest generality, affecting the basis of zdological science. If 
this distinction is feebly mariced and transitory, then there is no fixed 
system or plan in the animal kingdom, and nothing for sdence to do 
except to chronicle a succession of fleeting peculiarities and shifUng 
boundaries. If, on the other hand, the distinction is broad and stable, if 
what Blumenbach calls the ninu formativus necessarily tends to per- 
petuate the species by restricting the law of hereditary transmission to 
the specific traits, and excluding it from the individual peculiarities, 
then the dominion of law, the unchangeable purposes of the Creator, 
extend alike over the inorganic and the organic kingdoms, and nature 
becomes one consistent, permanent, and intelligible whole. Undoubtedly 
apparent exceptions occur, through a complexity of circumstances which 
science cannot always unravel. Sometimes a specific trait is wanting, 
and the result is a monstrosity, a lusus naiwiB; but nature takes care 
to kill out such monsters, usually in the first generation. Sometimes an 
individual peculiarity of the parent, not so strongly marked as to deserve 
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the name of a monstrositj, reappears in the ofiBpring. Bat sncfa cases 
are infrequent, exceptional, and, at the utmost, not continued beyond two 
or three generations. Thej are casual repetitions, such as are always 
possible in the perpetual shifUng and shuffling of individual traits ; they 
are not the results of hereditary transmission. Otherwise, — if a law 
of nature favored the transmission, — all individual peculiarities would 
successively disappear, being merged in specific traits, and each new 
birth would present successively a more perfect copy of its parent, until 
at last, all differences being effaced, individuals of the same species 
could no more be distinguished from each other, than a heap of silver 
coins freshly struck from the same die at the mint But God's creative 
processes are not thus mechanical ; infinite variety, no less than perfect 
order, is a law of nature. 

The first argument, then, against the doctrine of hereditary reseob- 
blance, is founded on this admitted f&ct of the marvellous variety ia 
nature. Among millions of human faces, no two can be found so nearly 
alike as to be mistaken one for another. All judicial inquiries, all 
property in animate beings, rest upon the universal recognition of this 
fkcU Otherwise, a jury could never be satisfied that this man is the 
horse-thief, and this horse is the very animal that he stole. Herein is 
one striking difference between the organic and the inorganic king- 
doms ; that whereas, in the latter, the laws of nature work with absolute 
uniformity, the typical form, the typical act, being -always exactly re- 
produced ; in the former, the organic kingdom, the operation of the law 
is infinitely varied, and Nature never exactly repeats herself. As in- 
stances of the former, take the chemical composition of a drop of water 
whenoesoever obtained, the fall of a heavy body from a height, the 
fonns assumed by various crystallizing substances. In these cases, the 
similarity is perfect ; man's machine-work offers but a fiiiint copy of the 
marvellous accuracy of nature's action and workmanship. For an in- 
stance of the latter, take Leibnitz's challenge to his companions, to find 
any two leaves upon the same tree or bush, one of which should be the 
precise counterpart of the other. They could not But the dividing 
line is strongly marked and permanent between the personal or individ- 
ual traits that are thus infinitely varied, and the specific traits which are 
reproduced with great, but not absolute uniformity. The most striking 
proof that there is a law of nature prdiiibiting the repetition of abnor* 
mal forms is found in the £act, that, as the most fertile source of such 
fi>rms is from the crossing of distinct races, nature invariably makes the 
product of such crosses sterile or very short-lived. 
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How came it, then, ever to be supposed, that nature favors the hered- 
itary transmission of personal traits of mind, character, and external 
form. From the popular fallacy, already exposed, which leads the ob- 
serrer to fasten upon the few affirmatiye, to the exclusion of a crowd of 
negative, instances. The different features of mind and body are very 
numerous, and every one of them may show likeness or unlikeness with 
the corresponding feature in the parent Analyze any case of supposed 
strong resemblance, and it will be found to consist in one or two fea- 
tures only, to the .exclusion of six or eight others, which are wholly 
unlike those of the parent Thus, a strongly marked nose, together 
with eyes of a peculiar shape and hue, are enough to make out what is 
called a marked case of family likeness ; though mouth, chin, forehead, 
complexion, hair, outline of the face, and shape of the head may be as 
unlike as if they belonged to a stranger by blood ; and though even 
eyes and nose of the same pattern may be found, almost as oflen as we 
choose to look for them, among the community at large. Again, as like- 
ness to a grandparent is held to prove hereditary transmission just as 
much as likeness to the immediate parent, and as everybody has at 
least two parents and four grandparents, there is no cause for wonder, 
if, among these six progenitors within two generations, a counterpart 
should be found for every feature of the offspring, though accident, and 
not inheritance, formed the law of distribution. For, excluding mal- 
formation, there are not more than half a dozen varieties of each fea- 
ture which are strongly marked enough to constitute a ground of like- 
ness. Thus, a nose peculiar enough to be a' recognized point of like- 
ness, and yet not deformed, must be decidedly either aquiline, Roman, 
Grecian, flat, pug, or a nez retrousse. Here are but six possible forms, 
and according to the law of chances, we might expect to find a counter- 
part for any one of them among the six progenitors. It is because re- 
semblance between parent and offspring is found much less frequently 
than, according to these considerations, we should have a right to ex- 
pect it, even if the forms were distributed at random, or without any 
law at all, that we are led to believe the law of nature, if there be one 
in the case, favors unlikeness rather than resemblance ; or that Nature 
takes care to vary her work, as she certainly does with the leaves of the 
same oak-tree, among which you may hunt for hours without finding 
two whose indented outlines are at all similar. 

But supposed fiunily likeness more frequently consists in the general 
expression of the countenance^ in which respect, a large family often bear 
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a marked resemblance to each other, while their features, taken sepa- 
rately, are wholly unlike. This similarity of expression, however, is not 
congenital, but is gradually superinduced upon Nature's work, through 
living together a long while in sympathy and confidence under similar 
influences and education, whereby, as is often remarked, husband and 
wife, after a long life of matrimony, come to resemble each other. And 
if this is the case even with adults, who come together only after age 
has given rigidity to the face and stereotyped its expression, how much 
more readily will the plastic features of infancy and children yield to 
similar influences and adopt the family pattern. Hence it is, that this 
likeness of expression generally cannot be seen in early infancy, and 
appears very faintly at first, but deepens and strengthens as the chUd 
advances in years. Through the same cause, also, the handwriting of 
the different members of the same family is often strikingly similar, 
though they may Have learned how to write from different teachers ; 
and probably no one will maintain handwriting to be hereditary. 

All that has been said of the external features is applicable, also, mu- 
t€U%s tntUandii, to traits of mind and character. The hereditary trans- 
mission of the latter is even less probable than of the former, on account 
of the acknowledged almost immeasurable diversity of mental traits, and 
because the few points of similarity can be more probably referred to 
the influence of education, imitation, involuntary sympathy, and other 
like bonds which draw together and assimilate parent and child, however 
originally unlike. But in spite of these causes all tending to create 
ultimate resemblance, we still find genius and stupidity, temper, affec- 
tion, and taste so very unequally and capriciously distributed among 
members of the same family, that the diversities can be attributed only 
to nature's own ordinance established for this very purpose. Analyze 
any case presented as evidence of the opposite theory, and we see more 
plainly than ever the error of laying stress upon the affirmative points, 
while the negative instances are overlooked or forgotten. 

Mr. George Combe cites an author who attributes the fatality which 
attended the House of Stuart '' to a certain obstinacy of temper, which 
appears to have been hereditary and inherent in all the Stuarts except 
Charles H." But this perverse wilfulness seems more probably attrib- 
utable to the education received, every Stuart being trained by a Stuart, 
and by an Anglican clergy then fanatically attached to the dogmas of 
the divine right of kings, and the subject's duty of passive obedience. 
Charles IL had his training in the hard school of adversity and exile, 
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where he became more pliant But how many other points of resem- 
blance can be found in the succession of Stuart kings ? Compare the 
first of them who sat on an English throne, the slobbering, pedantic, 
cowardly, fondling James I., with his grave, decorous, and melancholy 
son, treacherous as a prince, but rigidly moral as a man, and dying at 
last the death of a martyr and a saint. Or compare this martyr-king 
with his good-for-nothing though good-natured son, Charles U^ or the 
latter with his brother, the stupid and cruel bigot, James 11. Only in 
" the good Queen Anne," as she was sometimes called, weak and preju- 
diced, but motherly and fondling, and much under the influence of 
favorites, do we find a reproduction of some characteristic traits of her 
great-grandfather James I. Take any other line of European kings, 
and as great diversities of character and ability may be found among 
them as among the Stuarts. On the whole, the doctrine of the heredi- 
tary transmission of mind and character may be said to be contradicted 
by all history, as well as by eveiy day's experience. 

The President, Dr. Bigelow, remarked that undoubtedly 
many of the errors in science, and still more in popular belief, 
arose from hasty generalization, and the acceptance of a few 
striking or remarkable facts, to the exclusion of a greater 
number of common negative or uninteresting facts, thus estab- 
lishing as general rules things which were only exceptions to 
such rules. The medical profession, however, were agreed, as 
the result of general observation, that although most diseases 
terminate with the individual, yet that certain peculiarities, not 
only of bodily structure, but of tendency to disease, are trans- 
missible by inheritance. Thus a sixth finger, near-sightedness, 
squinting, and peculiarities of complexion, features, and stat- 
ure, are more or less transmissible from one generation to 
another. So also, among diseases, consumption, scrofula, gout, 
some eruptive complaints, nervous affections, and, to a certain 
extent, carcinoma, apoplexy, and insanity. The hereditary 
predisposition is most marked when both parents are subjects 
of the peculiarity or disease. Dr. Bigelow cited some cases in 
which, both parents having been affected with a disease, all the 
children had eventually died of the same disease. If procrea- 
tion could be regulated by authority, he did not see why the 
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peculiarities of individuals could not be perpetuated as races 
or varieties of men, as well as they now are of domestic animals. 
According to the nature of the transmitted peculiarity, such 
races would either be multiplied indefinitely, or the race would 
die out and disappear. 

The great obstacle and safeguard against the transmission of 
such diseases consists in the crossing of the race or breed. 
Every cross eflFected with a healthy stock reduces the liability 
one half, and every second cross reduces it to one quarter, and 
so on. If it were otherwise, certain races would become ex- 
tinct There is probably no individual in this room, who does 
not inherit from some of his ancestors a title to phthisis or gout 
or insanity. Yet the great dilution or weakening of this title, 
under repeated crosses, renders the predisposition inconsider- 
able and ineffectual. 

Mr. Ritchie exhibited a quantity of liquefied nitrous oxide, 
condensed by a very powerful pump, of his own contrivance, 
and exhibited the instantaneous freezing of mercury in the 
liquid, while charcoal burned with vivid ignition, as in oxygen 
gas, at its surface. 

The President read the following letter from the venerable 
Josiah Quincy. 



To Jacob Bigelow, M. D., President of the American Academy of 
Arts and Sciences. 

Sib, — I shall be obliged if the Academy will so far deviate from 
their usual practice as to anticipate their regular time of meeting in 
February next, and, instead of the 12th, assemble at my house on 
the evening of the 4th of that month, on which day I enter my nine- 
tieth year. 

The occasion is peculiar, and not likely soon to recur again, or to be 
drawn into a precedent. To me ^ the silver cord is not yet loosed," 
though much frayed and life-worn, and the favor will be to me a grati- 
fication and rejuvenescence. 

With perfect respect, I am yours, &c- 

JOSIAU QUINCT. 
Boston, Janoary 8, 1861. 



/ 
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Whereupon it was tmanimously voted that the invitation be 
accepted, the letter placed upon the record of the present meet- 
ing, and that the officers of the Academy communicate to Pres- 
ident Quincy the expression of the extreme interest of the 
Fellows of the Academy in the occasion which prompted this 
invitation, and their most cordial acceptance of it. 



Four lkiandr«d and nlnet^-flrst mcettnif. 

January 30, 1861. — Statute Meeting. 

The President in the chair. 

The Corresponding Secretary read a letter from the Hon. 
G. M. Dallas, the American Minister at London, enclosing a 
copy of correspondence with Lord John Russell, Secretary of 
State, and announcing the liberal donation by the British Gov- 
ernment to the American Academy, of a complete set of the 
Geological Maps and Sections of the Survey of the United 
Kingdom of Great Britain. 

Mr. J. E. Oliver, of Lynn, waa elected a Fellow, in Class I. 
Section 1. 

Professor Peirce presented the results of an investigation of 
the phyllotaxic numbers and their relations. 

President Felton gave an account of the progress that had 
been made, and the results attained, in unrolling and decipher- 
ing the Herculanean manuscripts. 

Dr. C. T. Jackson exhibited specimens of eocene tertiary 
coal from the Isthmus of Darien, near Ghiriqui, similar in 
character to cannel coal, although of so much more recent for- 
mation. 

Mr. Newcomb presented the results of an investigation of 
the dynamical theory of gases. 

One of the most beautiful hypotheses ever propounded in physics is 
that which has lately been known as the dynamical theory of gases. 
This theory supposes a gas to be composed of isolated particles, moving 
about in every direction with great velocity, and continually striking 
and rebounding from each other. The expansive force is due to ool- 
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lisions against the sides of the containing yessel. The temperature 
depends upon the rapidity of the motion, being represented bj the 
vis viva of the separate molecules. This theory has therefore a very 
intimate relation with the mechanical theory of heat, and is in part de- 
pendent on it. The truth of such a theory must be judged of from the 
agreement of the results deduced from it with observed phenomena. The 
following physical laws and properties of gases follow from this theory. 

1. Mariotte's law. 

2. Equal volumes of all gases set free the same amount of heat when 
compressed by the same fractional part of their volume, this amount being 
the exact mechanical equivalent of the force employed in producing the 
compression. Hence, if the compression is considerable, the amount of 
heat will vary with the rapidity of the compression, being much greater 
when the whole amount of heat set free is confined in the gas, than 
when it is suffered to escape as rapidly as it is formed. 

3. Gases expand equally for equal increments of temperature. 

4. Equal volumes of all gases, measured at the same temperature 
and pressure, contain the same number of particles.* 

5. Grases will diffuse into each other in accordance with the follow- 
ing laws. 

a. Gases at the same temperature and pressure will diffuse into each 
other with a velocity directly as the square root of the specific gravity, 
when measured by the mass which is diffused, and therefore inversely 
as the specific gravity when measured by volume. 

p. The temperature of the gas being increased, while its volume 
remains constant, the diffusive power will increase as the square root 
of the elasticity. 

y. The temperature varying, while the pressure remains constant, 
the diffusive power will vary inversely as the volume. 

Or, in general, gases diffuse into each other according to the laws 
which regulate their flow into a vacuum. 

6. A body moving rapidly through a gas will be subject to an in- 
crease of temperature, varying as the square of its velocity. For dif- 
ferent gases this increase will be directly as the specific gravity of the 
gas ; but the effect of radiation being eliminated, the increase of tem- 
perature will in the case of the same gas be independent both of the 
temperature and the density of the gas. 



* Maxwell, Philosophical Magazine, Januaiy, 1S60. 
VOL. V. 15 
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7. J£ the particles were perfectly hard and spherical, the specific heat 
under constant volume would be to that under constant pressure as 3 to 
5. If they were hard, but not spherical, this ratio would be that of 
3 to 4. The latter result follows from an elegant theorem given bj 
Professor Maxwell in Vol. XX. of the Philosophical Magazine ; viz. 
that if the particles are hard, but not spherical, the sum of their vires 
viv(B of translation 'Will be equal to that of their vtm mva of rotation. 
Unless it can be shown that this ratio will be lessened by supposing 
that the non-spherical particles are not hard and unyielding, which cer- 
tainly seems improbable, this result will present the greatest difficulty 
which the theory has to encounter. 

Considering the number and variety of the phenomena of gases 
which are accounted for on this theory, and especially the exactness 
with which it accounts for the hitherto inexplicable phenomena of dif- 
fusion, there seems to be a considerable probability in its favor. The 
small discrepancy between the observed and computed ratio of 
the specific heats (1.42 and 1.33) may be found to proceed from 
some property of the particles not taken account of in the mathemati- 
cal analysis. 

The laws of diffusion are obtained on the hypothesis that the gases 
are separated by an exceedingly thin partition, pierced with extremely 
small holes. The change of temperature produced by motion proceeds 
from the changed velocity of impact of the particles against the body, 
each molecular impact producing a heat-wave. 

Professor Gray presented the following papers : — 

1. Characters of some Compositce in the Collection of the 
United States South Pacific Exploring" Expedition under 
Captain Wilkes ^ with Observations ^ &c. By Asa Gray. 

Vemoniace€e, 
MoKOSis INSULARUM (sp. nov.) : fruticosa, laxe ramosa ; fbliis ob- 
longis acuminatis repando-dentatis basis cuneatis in petiolum attenuatis 
puberulis supra glabratis subtus ad costam venasque cum ramis adpres- 
so-tomentellis ; capitulis corymbosis ; pappi setis rigidb vix denticulatis, 
majoribus apice davellatis. — Tonga and Feejee Islands. A true con- 
gener of M, Wighiiana, DC, the type of the genus, which stands in 
nearly the same relation to G^nanthemum that De Candolle's section 
Eremosis does to Vemama, 
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Albbbtinia Brasiliensis, Spreng. To this belongs Gardner's 
Vemonia pUUycephala, and NuttalFs Symblomerta Baldwiniana. 

FARAKEPHELitTS UNiFLORUS, Poepp. & Endl. Of this three varie- 
ties may be recognized, viz. a. pinnatifidus, jS. bullatus (P. huUatus, 
Gray, Wedd. Chi. And. 1, p. 214), y. otatus (P. avatifoHus, Gray, 
ined. P. ovahu, Wedd. Let 87), which Weddell as well as I myself 
had distinguished as species ; but an attentive examination of various 
specimens leads to the conclusion that they are all forms of one. 

LiABUM LTRATUU (sp. nov.) : herbaccum ; foliis supra hir^utiuscnlis 
glabratisve subtus arachnoideo-tomentosis, caulinis lyrato-lobatis peti- 
olis basi auriculatis plerumque oonnatis; summis sessilibus basi dila- 
tata connatis, lobo terminali maximo subinciso et repando-denticulato ; 
pedunculo terminali elongato mono - oligocephalo ; involucri squamis 
oblongis substriatis ; pappo e setis paleolisve rigidis insequalibus, exte- 
rioribus dimidio brevioribus. Alibum liahoides^ Less.? — Obrajillo, 
Peru : also collected by Matthews, no. 3057. If this proves to be the 
Alihum Kahoides of Lessing, that genus cannot stand upon the char- 
acters indicated. For, as well as can be told from imperfect spe- 
cimens with the heads injured by insects, the pappus is similar in the 
disk and ray, the exterior not really coroniform ; and the plant nearly 
accords with Lidbum^ in the extended tonse, or with Andramachia 
§ Pieianaetis, DC, except that the bristles of the pappus are more 
stout and rigid, and also fewer. They are fragile and deciduous, when 
the summit of the achenium appears somewhat like a short crown. 

£upatoriace(S, 
CoKOCLnriUM SUBOLUTINOSUM (sp. nov.) : glabrum ; caulibus basi 
sufiruticosis ; foliis longe petiolatis late deltoideo-ovatis acuminatis 
serratis membranaceis tripli - quintuplinerviis utrinque subglutinosis ; 
corymbo polycephalo; involucri squamis 10-13 dorso subglutinosis 
bicarinatis, exterioribus ovatis, intimis spathulatis acutis ; achenio gla- 
berrimo. — Brazil, at the base of the Organ Mountains, near Rio. 
This may be somewhere described as an JEupatanum, but I do not iden- 
tify it with any published species. The receptacle is acutely conical. 

Asterotdea, 

VITTADINIA, A. Rich. 

Cfhar, emend. Gapitulum multiflorum, heterogamum ; fl. radii uni - 

pluriserialibus foemineis, disci (pluribus paucisve) tubulosis hermaphro- 

ditis. Involucrum obconicum seu hemisphsericum, imbricatum, pauci- 
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seriale^ squamis inseqaalibus angustis appressu. Beceptacalum plantun, 
nadum, pi. m. alveolatum. Ligulie parvae, tubo suo fere semper breviores, 
nunc exiguaB stylo ipso breTiores. CoroUse disci tubulosae, 4 - 5-dentatffi. 
Anthene Euasterinearum, Styli rami fl. herm. superne elongato-subalati 
hirtellL Achenia compressa, striata, vel 4 - 6-costata, y el tantum margi- 
nato-bicostata lateribus enerviis, apice ssepius contracto, disoo epigyno 
parya Pappus simplex, conformis, e setis capillaribus scabris uni - pau- 
ciserialibus. — Sufirutices vel herbs OceanicsB, caulibus ramosis ple- 
rumque foliosissimis, foliis altemis. Capitula aut solitaria ramos tenni- 
nantibus aut corymbosis : ligulie abse vel purpureas. 

Vkta^nia, A. Rich. Hot. Voy. Astrol. Fl. N. Zel. (1834), p. 2«). 
Tetramolopium^ Nees, Ast. (1833). p. 202, pro parte. 
ViUadinta, Tttranvolopium \\ k Eurj^iopsis, DC. Prodr. 

De Candolle's EuryUopsis is essentially identical with the older Vit- 
tadinia of A. Richard, and has been referred to it by Dr. Hooker. 
The only observed difference is, that the faces of the achenium oi Eury- 
biopsis macrarhtza, if I rightly identify the plant, are nerveless ; those 
of Vittadinia are striate-nerved. There must, however, now be added 
to the genus several Hawaian species, one of which is strictly an Eury- 
Inopsis ; another, the type in part of Tetramolopium^ Nees, differs only 
in its less copious uniserial pappus, and in the shorter, mostly four-ribbed 
achenia ; while others, with corymbose and still smaller heads, have 
decidedly pluriserial rays, with their more reduced ligules sometimes 
even shorter than their styles, and the hermaphrodite flowers fewer, — 
in one instance even reduced to unity, — so that these are to Vittadinia 
proper what the (Uonyzoid Erigerons are to Stenactis or to true Eri- 
geron. The genus, thus augmented, while by its larger-flowered species 
nearly related to Eurybia (from which De CandoUe and Dr. Hooker 
remark that it technically differs only in its compressed achenia), and 
nearly congruous with the group of ambiguous Asters designated under 
the name of Orthomeris by Torrey and Gray, is now seen, on the other 
hand, to be the analogue of Erigeron, From the latter already too 
polymorphous genus, Vittadinia would be well distinguished by its 
striate or ribbed achenia, and the slender subulate tips of the styles, 
except that, unfortunately, some of the species show neither facial ribs 
nor strisB, while a few species of Erigeron^ as Weddell regards them, 
have long and slender tips to their styles, and some North American 
ones have four-nerved achenia. The habit generally is not that of 
Erigeron, and the achenia and the more imbricated involucre will dia- 
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tinguish those species which might otherwise be coofoanded with the 
Ccenoti, The short, but always distinct ligules are characteristic of the 
genus. Most of the Sandwich-Island species are decidedly shrubby 
plants, those of New Zealand and Australia woody at the base ; but 
there are two Australian species which appear to have annual roots. 
On the other hand, Erigeron fnUicosum of Juan Fernandez, which 
forms a shrub, is apparently a genuine Erigeron. 

De Candolle assigns uniserial rays to his Euryliopsis and to the 
New Zealand Vtttadima, and bi-triserial rays to the Australian Vitta- 
d%n%€B; Dr. Hooker -regards them as uniserial throughout. When 
ligules are numerous and narrow, this character has neither definiteness 
nor significance, as the genus Erigeron shows. To both Euryhiopsis 
and Vittadinia De Candolle ascribes a ^pappus uniserialis,*' a term 
which he seems not always to have employed in one and the same 
sense. In the species known to De Candolle, the very copious bristles 
of the pappus certainly occupy two or more ranks, just as in Aster. 
From these there is a gradual transition to the more scanty and obvi- 
ously uniserial pappus of V. tenerrima and the smaller-flowered species 
of the Sandwich Islands. 

For the genus, as here augmented, the name of Tetramohpium might 
be assigned in virtue of its priority, as it antedates Vittadinia by a 
year. But the former name was given to two heterogeneous species, 
viz. one from the Sandwich Islands, which has long remained obscure, 
and one from the Quitensian Andes, which is a Diplosiepkiutn, and with 
which De Candolle rightly associated two other of Humboldt and 
Kunth's Asters. In this case the name Vittadinia may fairly be kept 
up. The three generic names thus brought together may be retained 
for as many sections, characterized as follows : — 

§ 1. VITTADINIA YERA. Achenia elongata, faciebus pluristriatis. 
Pappus oopiosus pluriserialis. Ligulse pi. m. conspicuse. Capitula ma- 
juscula, solitaria. 

V. TRILOBA (DC. non Hortul.) : caule erecto e radice annua apice 
subcorymboso cum foliis spathulatis cuneatisve basi longe «ttenuatis 
supeme trilobis vel tridentatis (ramealibus angustioribus ssepius inte- 
gerrimis) scabro-hirtellis vel hirsutis ; lignlis purpureis breviter exser- 
tis ; acheniis davato-linearibus pluristriatis immarginatis pubescentibus, 
maturis involucro etiam pappo pluriseriali fulvo aequilongis. — Variat 
foliis caulinis tripartitis, lobis trifidis seu laciniatis. — Eastern Austra- 
lia. — The plant which was generally cultivated in the European gar- 
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dens, a few jears ago, as Vittadinia tnhhay and which Dr. Sonder, mis- 
taking it for the genuine Australian plant of that name, has described 
as Erigercn trtloinim, is manifestly De CandoUe's Erigeron mucnmor 
turn, of Mexico and Venezuela. 

y. CUNEATA, DC. {Euryhiopsis gracilis, Hook. f. and probably V, 
dentatay DC.) is not well named. The perennial root, ondiTided leaves, 
and less rough pubescence distinguish it from the preceding species. 

y. SCABRA, DC. {Euryhiopsis scabrida. Hook. f. E. Hookeri, Son- 
der). MtiUer's plant, or at least the yar. angusHfolia, accords pretty 
well with the character of De CandoUe's K scabra. It appears to be 
distinguishable by the less copious and shorter pappus, and by the less 
attenuated achenia, which are evidently margined by ribs considerably 
stronger than the facial nerves. 

§ 2. EURYBIOPSIS. — Achenia minus elongata, marginato-biner- 
via, faciebus baud striatis. Pappus uni-pluriserialis. Cset sect, prae- 
cedentis. 

y. HiSPiDULA (F. Mull, ined.) : undique scabro-hispida sen hispi- 
dula ; caule erecto e radice annua stricto oligocephalo ; foliis caulinis 
linearibuB sessilibus imisve spathulatis paucidentatis ; ligulis e pappo 
levitet exsertis ; acheniis appresse-hirtellis obovatis apice breviter acuta- 
tis faciebus enerviis pappo fere uniseriali brevioribus. — Eastern and 
Tropical Australia. 

y. MACRORHizA (Eurgbiopsis macrarhiza, DC.) if rightly identified 
with Dr. Muller's specimens from " Providence Hill," considerably' re- 
sembles dwarf and narrow-leaved forms of K scahroy but the ^es of 
the achenia are nerveless, as in F. hispidula. The pappus is more 
copious than in the latter, and about the length of the (immature) linear 
achenia. 

y. HUMiLis (sp. nov.) : suffruticosa, e basi crassa multicaulis ; cauli- 
bus foliosissimis ; foliis anguste spathulatis integerrimis undique hispidis 
seu hirtellis aveniis, costa subtus incrassata ; pedunculis brevibus soli- 
tariis vel subumbellatis ; ligulis uniseriatis flores disci (6-12) vix super- 
antibus atylis duplo longioribus ; acheniis lineari-oblongis marginato- 
binervatis hirtellis estriatis pappo subtriseriali insequali dimidio brevi- 
oribus. — yariat foliis hirsutioribus vel subglabratis, nunc fere linearibns 
basi longe attenuatis. — Sandwich Islands, on the mountains of Hawaii 
and Maui. — This species manifestly connects the original Tetramolo* 
pium with Euryhiopsis. A depressed and glabrate variety, from the 
district of Waimea, Hawaii, makes the nearest approach to the TetrO' 
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mohpium tenerrimum of Nees, which, howeyer, is distinguished by its 
smoothness as well as smaller size, the more exserted ligules, uniserial 
pappus, and glabrous, mostly four-ribbed achenia. It belongs therefore 
to the following section. 

§3. TETRAMOLOPIUM {Tetramohpiumy Nees, pro parte).— 
Achenia br^iuscula, quadricostata, nempe costis 2 marginalibus vali- 
dis, 2 fecialibus angustioribus, his raro inconspicuis quandoque gemi- 
natis. Pappus uniserialis. Capitula nunc solitaria ligulis exsertis, 
nunc parva corymbosa ligulis pluriserialibus discum baud superantibus, 
floribus disci paucis vel paucissimis. 

V. TENERRIHA {Aster ten&rrimus, Less. Tetrcmwlopium tenerrimum^ 
Nees) : suffruticulosa, glabra, caespitoso-multicaulis ; foliis in caulibus 
(brevissimb sen decumbentibus) confertis lineari-spathulatis uninerviis 
aveniis parce hispidulo-ciliatis basi longe attenuatis ; pedunculis soli- 
tariis gracilibus bracteis pluribus setaceis instructis ; ligulis uniseriatis 
discum pluriflorum superantibus tubo subsequilongis ; acheniis obovato- 
oblongis 4-5-costatis; pappo uniseriali seqnalL — Oahu, Chamisso, 
Macrae. The character from a specimen collected by Macrae. 

y. Rbhti (sp. noy.): fruticosa, corymboso-ramosissima, glabra; 
foliis secus ramulos confertissimis acerosis deorsum leviter attenuatis 
supra canallculatis ; pedunculis terminalibus solitariis elongatis puberulis 
bracteis parvis setaceis instructis monocephalis ; involucri hemisphserici 
squamis lineari-subulatis margine vix scariosis ; ligulis biseriatis discum 
pluriflorum superantibus tubo breviusculo subduplo longioribus ; ache- 
niis appresse hirsutulis obovato-oblongis quadricostatis ; pappo albo uni- 
seriali. — Maui, Sandwich Islands, coll. Remy, no. 239. — This is a 
shrub, at least a foot or two in height, with rigid branches squarrose 
with the crowded leaf-scars, the laricine leaves much crowded on the 
ultimate branchlets ; the heads about as large as those of V. tenerrima. 
It is the only species known in which the ligules are decidedly longer 
than their tube. Although it is not surprising that Lessing should have 
failed to recognize the close relationship of his Erigeron lepidotus with 
his Aster tenerrimuSy he would surely have associated them had he 
known the present species, which, with the inflorescence and the 
exserted ligules of the former, has the habit of the latter, especially 
of the variety arbuscuku 

y. Chamissonis [Erigeron lepidattu. Less. E, paucifloruSy Hook. 
& Am.) : fruticosa, ramosissima, glabella ; ramulis corymbosis puberu- 
lis usque ad apicem foliosissimis ; foliis lineari-lanceolatis seu linearibus 
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basi sensim attenuatis et saepius hirsuto-ciliads integerrimis subdentatis 
rariusve laciniato-incisis creberrime papuloso-panctulatis submembrana- 
ceis venulosis ; pedunculis brevibus filiformibas corjmboso-oligooepha- 
lis ; capitulis parvis (2 tin. longis) ; involucri squamis lineari-lanceolatis 
acutis vel acuminatis ; ligulis 15 - 20 tubo sub-brevioribus Acres disci 
5-10 vix superantibus stjlis pleramqae longioribus ; acheniis oboyato- 
oblongis parce hirtellis vel glabratis qaadrioostatis, oostis margiDalibus 
calloso-incrassatis, facialibus angustioribus nunc fere obsoletis rare 
geminatis ; pappo uniseriali. — Kaala Mountains, Oahu. 

Yar. ? ARBUSCULA : foliis secus ramulos ultimos confertissimis rigi- 
dioribus angustioribus nunc fere filiformibus ; pedunculis abbreviatis ; 
capitulis paucioribus majoribus. — On the Great Crater of the eastern 
part of Maui, Sandwich Islands. — This would naturally be taken for a 
distinct species, and may prove to be so. The heads are decidedly 
larger than those of V, ChamissantSj being three lines in diameter, and 
the flowers more numerous, but similar. 

y. CONSANGUINEA (sp. nov.) : fruticosa, corymboso-ramosissima, gla- 
bella; ramulis usque ad apioem foliosissimis ; foliis lineari-lanceolatis 
seu lineari-spathulatis basi attenuatis et subdliatis integerrimis (raro 
1 - 2-dentatis) ; pedunculis brevibus oorymbosis mono-oligocephalis; 
capitulis parvis (2 lin. longis) ; involucri pluriseriali squamis lineari- 
oblongis obtusissimis scarioso-marginatis, margine creberrime denticu- 
lato-ciliato ; ligulis 25-30 tubo subsequilongis flores disci adsequan* 
tibus; acheniis V. Ckamissonxs sed glabris. — Sandwich Islands, on 
Hawaii and the mountains of Kauai. Much resembles the preceding, 
but the involucre is more imbricated, its scales broader, very obtuse, 
and bordered with a more definite scarious margin, which is fringed 
with fine and close denticulations : the ligules are more numerous. 

Y. ARENARiA (sp. uov.) : sufirutlcosa, laxe ramosa, hirtella ; ramis 
usque ad apicem foliosis ; foliis lanceolatis seu oblongo-lanceolatis basi 
attenuatis hirto-ciliads integerrimis mucronatis ; capitulis (3 lin. dia- 
metr.) breviter pedunculatis corymbosis ; involucri squamis linearibus 
acutis submembranaceis ; ligulis plurimis (30-35) tubo brevioribus 
flores disci 5-9 subssquantibus ; acheniis oblongis quadrieostatis hirsu- 
tulis seu glabratis; pappo uniseriali, setis inaequalibus. — Sandwich 
Islands, on sand-hills of Maui, and district of Waimea, Hawaii. 

Y. CONTZOIDES (sp. nov.) : fruticosa, ramosissima, cinereo-pubescens ; 
ramulis usque ad apicem foliosis ; foliis angusto-lanceolatis basi longe 
attenuatis integerrimis membranaceis ; capitulis minimis compluribus 
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eongestiln corymbosis ; inyolucri squamis linearibns subacatis ; ligulis 
plarimis brevissimis pappum uniserialem adaeqaantibos stjlis suis bre- 
yioribus ; flore hermaphrodito ssepius uoico ; acheniis parce hirsutulis 
2-4-coBtati8. — Sandwich Islands, on the sand-hills of Maui. — The 
facial ribs of the achenia are often obsolete. If the species which con- 
nect it with the original Tetrcunolopium were unknown, this* would 
surely be referred to the Cctnotui section of Erigenm. 

Calotis palmata (sp. noY.) : hispido-pubescens ; foliis cuneatis 
sen flabellifbrmibus palmato-d - 5-fidis (nunc pedatifidb) infeme longe 
quasi in petiolum alatum attenuatis basi leviter auriculatis, summis line- 
aribus oblongisve integerrimis tcI apice tridentatis ; involucro biseriali 
fere 20-ph7llo ; acheniis complanatis Isvibus ; pappo e paleis 2 - 4 et 
aristis 1-2 versus apicem parce retrorsum aculeoiatis. — Hunter^s River, 
New South Wales. An herbaceous species, with larger heads than 
those of G. dentex, Cunningham's O* dUatata has the awns of the 
pappus similarly but more sparingly barbed ; but its leaves are not 
lobed, and the basal auricles are more conspicuous. 

Laoenophora Pickbrinoii (sp. nov.) : foliis hirsutis primum 
villoso-lanatb oblongis ovalibusque in petiolum attenuatis repando-den- 
tatis ; scapo gracili nudo ; involucri squamis linearibus fere glabris ; 
acheniis radii oblongo-lanceolatis erostratis insigniter costatis glaberri- 
mis, disci sterilibus. — Mountains of Muthuata, one of the Feejee 
Islands. Among the largest species of the genus, the scape 6 to 8 
inches high, but the head is proportionally rather small, in fruit only 
three lines in diameter. The achenia are coarsely striated by 8 or 
10 strong and salient ribs (in a manner unknown in other species), 
not beaked, but terminated by an epigynous disk about the size of the 
basal callus. 

ApLt>PAPPU8 PcBPPiGiANUS, var. RADiATUS (ZHplopappus Peeppi' 
gianuMj Hook. & Am., forma eradiata. Aplopappus sericeus^ Phi- 
lippi) : humilis, fruticosus ; foliis secns ramos breves confertissimis 
angnste lanceolatis rigidis utrinque attenuatis cuspidatis integerrimis 
undique sericeis; pedunculis elongatis nudis parce setaceo-bracteatis 
monocephaliB ; involucri hemisphserici squamis lineari-subulatis glandu- 
loso-puberulis, apidbus squarroso-patentibus ; ligulis discum vix super- 
antibus ; acheniis sericeis. — Chili, on the Andes aboviB Santiago. The 
rigid, entire, silvery-silky, Protea-like leaves are crowded on the short 
and tufted woody branches. Head rather larger than that of A. pul- 
ckellus, 

VOL. V. 16 
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Aplopappds Macrjbanus, will be a proper name for Pyrrocoma 
( ChromockcOa) angusHfoHa^ DC, P. Jfacraofia, Bemj in Gay. FL 
Chil. ?), in honor of one of its discoverers. 

Aplopappus parvifolius {Pyrroeoma parvifoUctj DC), although 
nearly related to the last, is known by its smaller leaves and heads, and 
thinner, acutish scales of the involucre. The genus Pyrroeoma cannot 
be sustained upon the ray less heads, as De Candolle and Remy would 
have it ; for intimately related, and even identical gpecies are both ra- 
diate and rayless in different specimens, and the original Pyrroeoma 
has rays, as was long ago shown ; the shape and the smoothness of the 
achenia also fail as characters ; the form of the involucral scales offers 
no definite distinction, and the color of the pappus is of no account. 
That of ^. MacraantLS varies from deeply rufous to fulvous. A* f {Pyr- 
roeh€Btd) Hankeiy DC, is Corethrogyne JUayimfoHa, and was doubtless 
collected in California. 

Nardofhtllitm REVOLtTTUM, DC To this belongs Dolichogyne 
BttBhelinoideB and D, ync^halioides, DC {D. CandoUei, Remy). Con- 
trary to Weddell's opinion, it seems clear that Remy's second thought 
(in Ann. Sci. Nat. ser. 3, 12, p. 184) was best, when he approximated 
Dolichoyytie DC to Dr. Hooker's section of Chiliotrichum^ his genus, 
Anactinia, The wonder is that he did not combine such evident con- 
geners. Ihliehoyyne, however, is antedated by Nardoph^um, Hook. 
& Arn. Here it is again remarkable that De Candolle, who had 
established the latter genus upon Hooker and Arnott's data, did not 
suspect its identity with his subsequent DoKchoyynej probably because 
he had ascribed to the former '^ anthene basi bisetoste " and ^ pappus 
plumosus." The anthers, like the corolla, are strictly Asterineous, and 
the bristles of the pappus moderately barbellate along their thicker 
upper part, not " plumose," as Hooker and Arnott write in their ge- 
neric character, and hardly " subplumose " as they give it under the 
species. As to WeddelFs extension of DoUchogyne to include (in his 
section Tola) three species with heterogamous flowers, the pistillate 
ones incipiently ligulate, I remark that the adoption of this view would 
merge the whole in a still older genus, LepidophyUum, Cass., which 
differs only in having the ligules a little more devebped (yet often bila- 
biate or irregularly cleft), and the pappus of stouter bristles. The 
leaves ^ LepxdophyUum cupressiforme are indeed opposite; but both 
opposite and alternate leaves occur in the nearly allied South African 
genus Pteronta ; and the difference between L. cupressiforme and L, 
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Meyeni (B<icckari$ quadrangularis, Mejen, DoUchogyne UpidophyUoj 
Wedd.) is paralleled in Merania and Aplopappus, Sec, I should there- 
fore propose to keep up the two ^nera, LeptdophyUutn and Nardophyl- 
lum, and refer to the former (as above) Weddell's DoUchogyne lepido- 
ph^floj which he has figured, and probably his D, rigida and D, rupes- 
iris, with linear leaves. The nearest relatives of both genera (if we 
may distinguish them as genera) inhabit the corresponding cool and 
drj portion of the northern part of the American Continent, where thej 
constitute similar features in the vegetation, i. e. are mostly social, fru- 
tescent plants on naked plains or plateaux, — Nuttall's Ohrysothamnus 
(section of LinosyriB^ Torr. & Gray) strictly representing NardophyU 
lutHy and his JSricaxjfma being analogous to LepidophyUum, Taken in 
connection with geographical distribution, slight characters in the pap- 
pus (though weakened in L, ( Chrysothcannus) Bigehvix) and in the style 
may serve to separate the North American from the South Ameri- 
can species. Yet in a general system and under a timer valuation of 
generic characters, they may well be combined. To NardophyUum 
belongs : — 

Nardophyllum EiNGii the CkiUotrichum Kingtt, Hook. f. Fl. 
Antarc, this being a strict congener of N, revolutumy and therefore the 
following, of which I have no specimens to examine ; and which per- 
haps are riot all specifically distinct : — 

Nardophyllum humilb. Chiliotrichum humile, Hook. f. Anac- 
tinia Hooheri^ Remy. 

Nardophyllum Darwinl Chiliotrichum Da-ndini, Hook. f. 

Nardophyllum chiliotrichoidbs. DoUchogyne chiUotrichoideSj 
Eiemy. — WeddelFs DoUchogyne armcUa, with the branches of the style 
subspatulate and obtuse, appears doubtful. 

Baccharis Gilliesii (sp. nov. B. paueidentata, var. jS. Hook. & 
Arn. pi. masc) : herbacea e basi lignescente, glabra, humilis ; caule ra- 
roosissimo; ramis corymbosis gracilibus striato-angulatis foliosis, ulti- 
mis capitulo solitario terminatis; foliis sessilibus leviter uninerviis 
aveniis, caulinis linearibus basi attenuatis integerrimis seu dentes 2-4 
patentes gerentibus, ramealibus parvis angustissimis ; in^olucro campa- 
nulato, squamis oblongis obtusissimis coriaceis dorso herbaceis margine 
tenuiter scariosis apice lanato-ciliatis ; acheniis glabernmis ; pappo 
fcemineo involucrnm ter superante. — Rio Negro, North Patagonia: 
also gathered by,Tweedie, and at Buenos Ayres by Gillies. One 
specimen in the Hookerian herbarium is ticketed B. nana^ Don, a 
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name which I do not propose to reviye, since the stems when well 
developed are a foot high. It is distinguished from B, paucidentaia by 
its solitary heads, and its campanulate involucre with broader and very 
obtuse scales. B. caridifolxa has clustered and much smaller heads, 
and scabrous-ciliate leaves. — B. juncea^ Desf., to which belongs B. 
whdcUa, Don, often has the stems leafy, and so lignescent at the base 
that the root would seem to be perenniaL 

SeneciontdetE. 

TiTHONTA PUSILLA (sp. uov.) : annua, hispidula ; foliis oppositis 
Bubaltemisve lanceolatis fere integerrimis breviter petiolatis ; capitulis 
nudis pedunculatis ; involucri squamis lanceolatis hirsutis subpaucis; 
acheniis villosis ; pappi paleis 4-6 aristisque binis plumoso-ciliatis. — 
Obrajillo, Peru. 

ViGuiERA Perutiana (sp. uov.) : foUis'altemis ellipticis seu ovato- 
oblongis acutatis vel mucronatis acute serratis trinervatis utrinque cine- 
reis supra hispidulo-scabris subtus appresso-hirsutulis basi acutis sub- 
sessilibus ; involucri squamis oblongo-lanceolatis apice patentibus extus 
prsesertim ad margines albo-hirsutis ; receptaculo obtuse conico ; ligulis 
elongatis ; pappo 4-squamellato biaristato. — Andes of Peru, between 
Obrajillo and CuUuay. 

Coreopsis (Agarista) Pickeringii (sp. nov.) : sufiruticosa, fere 
glaberrima ; ramis apice longe nudis monocephalis ; foliis oppositis pe- 
tiolatis tritematisectis, segmentis lineari-subulatis rhachi tenui vix lati- 
* oribus ; involucri squamis exterioribus linearibus interioribus oblongis 
dimidio brevioribus ; paleis receptaculi oblongis obtusissimis, exteriori- 
bus dorso villosis; acheniis lineari-oblongis dorso sub palea glabris 
adventrem et prsesertim margines villosissimis biaristatis ; aristis villoso- 
barbellatis cordlla pauUo achenio dimidio brevioribus. — High Andes of 
Peru above Obrajillo. — This is one of a group of species of the Andes 
which unite De Candolle's Califomian genus Agarista to Coreopsis. 
Of these C./asciadatay Wedd. is in the present collection, and is na 
571 of Matthews's collection in the same district, wherefore I had named 
it C. Maithewsti in the Hookerian herbarium. It has both faces of the 
achenia gkbrous, but the margins ciliate with long villi. (7. venustOf 
H. B. K., or an apparent variety of it with nearly filiform leaves and 
smaller heads on short peduncles, was gathered by Matthews in the 
province of Chachapoyas. C capiQacea, H. B. K., was collected by 
Seemann at Loxa. And the two succeeding species (of which the latter 
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moet nearly approaches De Candolle'a genus Agariita) are described 
from specimens in the Hookerian herbarium. 

Coreopsis (Aoarista) foliosa (sp. nov.) : ramis hirtellis usque 
ad apicem confertissime foliosis ; foliis (subpollicaribus) oppositis gla- 
berrimis rigidis crassiusculis tripartitis, segmentis lateralibus anguste 
spathulato-oblongis, terminali tripartito ; capitulis paucis subcorymbosis 
breviter pedunculatis ; inTolucri externi squamis 8 lineari-oblongis ob- 
tusissimis pubescentibus quam interiores ovaies ^ breyioribus ; ligulis 
(flavis) oblongis ; corollis disci luteis demum brunneis ; acheniis ob- 
longis hirsutis utrinque nnicarinatis margine hirsutissimis biaristatis; 
aristis subsquamelliformibus triquetris dense ciliato-hirsutis corollam 
adsequantibus. — Andes of Peru, Matthews, No. 1376. 

Coreopsis (Aoarista) speotabilis (sp.nov.): suffruticosa? glabra; 
foliis oppositis circumscriptione rotundis bipinnatisectis vel 3-5-sectis, 
segmentis 5-partitis, lobis linearibus acutis integerrimis^ b^trifidisve 
laxis; ramis in pedunculum longissimum (6-lO-poll.) nudum mono- 
cephalum desinentibus ; involucris ambobus 8-phyllis glaberrimis basi 
connatis, squamis exterioris linearibus quam interiores ovato-oblongae 
colorato-marginataB dimidio brevioribus ; ligulis 8 magnis ; disco luteo 
brunnescente ; acheniis lineari-oblongis extus sub palea glabris mar- 
ginibus et costa ventrali longissime villosis aristas 2 paleoliformes 
villoso-ciliatas corollam subaequantes gerentibus. Folia sesquipoll. 
diametro, capitulum disco semipoll. et ultra diam. ; ligulaB pollicaria, 
flavse. — Andes of Peru, McLean. 

Coreopsis Mauiensis (sp. nov.) : fruticosa, diffusa, parce hirtella, 
mox glabrata ; foliis trisectis, segmentis oblongis vel subcuneatis inciso- 
dentatis (nunc 3 - 5-partitis seu terminali pinnatipartito) ; pedunculis 
elongatis monocephalis ; involucri exterioris phyllis linearibus (apice 
nunc glandula instructis) interiores sequantibus ; acheniis glabris an- 
guste oblongis modice alatis baud contortis apice bidentatis, dentibus 
triangulari-subulatis. — Maui, Sandwich Islands, on sandj or dry hills 
near the coast ; a form with more dissected leaves also collected bj 
Remj. 

CoreoptiB and Bidens are separated by a single, artificial, and not 
wholly constant character. The group of species on which Nuttall 
grounded his genus Diodonta wholly accords with the PUxtycarpcBa sec- 
tion of Bidens^ except that the awns or teeth are antrorsely hispid or 
naked. Recently we have received, from Mr. Fritchey of Missouri, 
specimens of C, arigtosoy Michx., or perhaps of a wild cross between 
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that species and some Bidens, with retrarsefy hispid awns. The Sand- 
wich Islands offer a series of species which equally connect the Psilo- 
carpcBa section of Bidens with Coreopsis. Some of these, having their 
achenia remarkablj curved or twisted at maturity, were naturally dis- 
tinguished as a separate genus, Campylotheca, But its adoption merely 
gives us three limitless genera unmarked by any peculiarity of habit in 
the place of two artificially, separated ones. The foregoing species is in 
all respects a good Coreopsis, The first of the following ones differs 
merely in its elongated achenium, slightly disposed to curve or twist. 
The others are Oampylothec<Bj with more or less curved or spirally 
twisted achenia, either narrowly wing-margined or wingless, but mani- 
fest congeners of the rest. Their union with Coreopsis is suggested 
both by their wanting the technical character oi Bidens, and by the fact 
that the former already contains species with winged and with curved 
achenia. Oti'the other hand only a slight and arbitrary line is to be 
drawn between Bidens Sandwicensisy Less., and Campylotheca micran- 
iha. Yet when the (always straight) achenia of the former bears awns, 
these are retrorsely hispid, although sparingly so. Vain is the attempt 
to draw absolute limits where Nature luxuriates in gradations ; but, on 
the whole, the old distinction between Bidens and Coreopsis appears to 
be practically the best one. 

Coreopsis (Campylotheca) macrocarpa (sp. nov.) : herbaoea ? 
glabra ; foliis pinnatim 5-6ectis, segmentis ovatis cuspidato-acuminatis 
argutissime creberrime serrulatis ; pedunculis oligocephalis folia sub- 
superantibus ; acheniis pro capitulo magnis (subpollicaribus) linearibus 
striatis alatis vix 'tortis subapice biaristulatis seu bicomiculatis. — Sand- 
wich Islands, on the mountains of Oahu. f 

Coreopsis (Campylotheca) Macr^i {Campyhtheca grandifloroy 
DC. Prodr.) : herbacea, puberulo-hiitella ; ramis elongatis patentibus ; 
foliis tematim sectis, segmentis lanceolatis acuminatis creberrime ser- 
ratis ; capitulis laxe paniculatis baud magnis ; acheniis linearibus gla- 
berrimis calloso-marginatis calvis ^'aut junioribus vix bisetosis" spirali- 
ter tortis. — Hawaii, Sandwich Islands, Macrae, Remy. The above 
character is drawn up (with De CandoUe's in view) from no. 287 of 
Remy's collection, supplied by the Paris Museum. The species does 
not merit the name grandiflora (preoccupied in Coreopsis), although 
the heads are nearly twice the size of those of C micranthcu 

Coreopsis (Campylotheca) cosmoides (sp. nov.) herbacea, fere 
glabra ; foliis caulinis pinnatim 5-sectis summisve trisectis, ramealibus 
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stepe indivisis segmentisque ovato-oblongis acuminatis argate serratis 
membranaceis ; pedunculis breviusculis moDocephalis ; capitulo magno 
(pollicem longo) ; involucro exteriori 8-pbjllo interius adsequante, phyl- 
lis obloDgis seu oblongo-lanceolatis ; ligulis (subpoUicaribus) apice in- 
ciso lobatis; genitalibus prsBsertim stylo longissimo yalde exserti^ ; 
acheniis (immaturis) linearibus exalatis nunc flexuos(M;urvatis margine 
hispidiilis apice setuloso-coronulads aristis 2 brevibus seu brevissimis 
fere nudis subterminatis. — Hawaii, Sandwich Islands: also in coll. 
Bemj, no. 278. 

Coreopsis (Campylotheca) Menziesii (sp. nov. Campylotheca 
australu, Less, pro parte ?) : suffruticosa, fere glaberrima, corymboso- 
ramosa ; foliis bipinnati-(vel subtemati-) sectis, summis 3 - 5-partitis, 
segmentis longe anguste linearibus integerrimis ; capitulis parvis (2 lin. 
longis) plurimis in corymbum digestis breviter pedunculatis ; involucro 
exteriori breviore ; acheniis angustissime linearibus elongatis glaberri- 
mis apice cahis rariusve obsolete 1 - 2-setulosis, exterioribus ssepe 
tenuiter subalatis, maturis leviter flexuosis yel tortis. — Yariat inflores- 
centia foliisque (segmentis interdum laciniatis) pi. m. pnbescentibus. 
LigulsB 3 lin. longae. — Hawaii and Maui, Sandwich Islands. Also 
collected by Menzies, Chamisso ? and Remy. 

Coreopsis (Campylotheca) micraktha (Bidens micraniha, Graud. 
Campyhtheca micranthoy Cass. O. atistralis, Less. excl. syn. Forst. 
& Spreng.) : basi sufihiticosa, glabra, paniculato-ramosa ; foliis pinnatim 
3 - 7-sectis partitisve, summis nunc indivisis, segmentis lanceolatis seu 
oblongo-lanoeolatis grosse argute serratis nunc incisis nunc .3 - 5-fidis 
▼enosis ; capitulis parvis (2 lin. longis) plurimis corymbosis ; involucris 
subsequilongis ; acheniis elongatis angustissime linearibus glabris exa- 
latis apice. nudo aut truncato aut ssepius mucrones vel aristulas 1-2 
breves keves gerentibus, maturis brunneis arete spiraliter contortis. — 
Sandwich Islands, especially Oahu. Variable in the foliage, which is 
commonly more dissected than in Gaudichaud's figure. Chamisso 
seems to have had specimens of O. Menziesii intermixed with va- 
rious forms of the present species. The achenium, described by 
Lessing as '^ anguste alatum " would appear to belong to the former 
species. 

Bidens Sandwicbnsis (Less.) : herbacea, glabra ; foliis membra- 
naceis plerisque trisectis, segmentis ovatis seu ovato-lanceolatis acumi- 
natis argute serratis, lateralibus petiolulatis vel sessilibus ; capitulis laxe 
corymbosO'paniculatis parvis radiatis ; involucri phyllis linearibus gla- 
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bris eciliatis ; acheniis anguste liDearibus glabris vel marginibaa paroe 
hispidulis apice setulosis aut exaristatis aut aristulis 1-2 (nunc nudis 
nunc parce retrorsum hispidulis) superatis. — To this belongs ^ mt- 
cranihciy Hook. & Arn., but not of Gaudicbaud ; B, pedunctdaris, DC, 
but not of Gaudicbaud ; B. mutica and B. ffractUs of Nuttall. In more 
than one collection it has been confounded with Campylotheca mi- 
crantka. Moreover, the awnless state is doubtless the Adenolepis pid- 
cheUa of Lessing ; a gland-like thickening at the tip of the involucral 
scales being often obvious in this, and also in some allied species (espe- 
ciallj in Coreopdi Maiiiensis)^ but it is inconstant To this species 
may also be referred B. paniculata, Hook. & Am., from Tahiti (as a 
simple-leaved state, with the awns more developed and more barbed 
than usual), and probably B. angttstifoUa, Nutt (with dissected leaves) ; 
likewise the following varieties : — 

Var. HBTEROPHYLLA {B. kixuricms, Hook. & Am.): caule basi 
Buffruticosa? foliis longe petiolatis plerisque simplicibus oblongo-lanceo- 
latis acumine longo integerrimo caudatis basi attenuatis, paucis trisectis, 
segmentis sublinearibus ; acheniis seepius biaristulatis. 

Var. OYATiFOLiA : caule herbaceo ; foliis simplicibus ovatis sub- 
cordatis longissime petiolatis; ovariis coronula setolarum superatis 
exaristatis. 

BiDENS Hawaiensis (sp. nov.) : herbacea, glaberrima ; caule elato 
ramoso polycephalo; capitulis corymboso-paniculatis ; foliis omnibus 
simplicibus longe petiolatis oblongis vel ovatis acutis vel acuminatis 
crebre sarratis crassiusculis ; involucri glaberrimi phyllis linearibus 
obtusis eciliatis; Kgulis 7-8 elongatis; acheniis anguste linearibus 
glabris apice nudo breviter biaristatis, aristis erectis retrorsum bar- 
batis. — Hawaii, Sandwich Islands, at various stations. I>isk of the 
capitulum when in flower 8 or 4, in fruit fully 6, lines long ; ligules 
yellow, 5-9 lines long. 

BiDENS LANTANOiDES (sp. nov.) .* fruticosa, ramosa, hirsutulo-pabe- 
scens ; foliis omnibus simplicibus ovalibus oblongisve creberrime serratis 
petiolatis ; pedunculis solitariis monocephalis folia subaequantibus ; in- 
volucri exterioris phyllis lineari-oblongis discum adsequantibus ; ligulis 
brevibus; acheniis lineari-subtetragonis marginibus apiceque hispi- 
dulis breviter vel brevissime biaristatis. — Eimeo, Society Islands. 
Head 4 lines in diameter. 

Var. ? OLABRATA : magis herbacea ; foliis utrinque attenuatis ; ca- 
pitulis subpaniculatis. — Tahiti. 
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LIPDCtf^TA, DC. excl. sp. Amer. 

lApotriche, propartoi Less, in Linniea, 6, p. 510, & Sjn. p. 231, non R. Br. 

lApochaiay DC. Frodr. 5, p. 610, excl. sp. Amer. (i. e. sp. Zexmenioe). 

Werochaia, Nott. in Tirans. Amer. Phil. Soc. 7, p. 450, excl. sp. WoUaatonuB. 

SchizophfUum^ Natt. 1. c p. 452, noo Fries. 

Aphanopappus, Endl. Gen. Snppl. 2, p. 48. 

Macnea, Hook. f. in Froceed. Linn. Soc. n. 28, p. 278, & Linn. Trans. (Fl. Qalap.). 

Tr^onopterum, Anderss. Yeg. Galap. in Yoy. Eugen. Bot t. 6, f. 1. 

I caDnot doabt that the following Sandwichian species are all con- 
generic, notwithstanding their diversified habit, and the complete abor- 
tion in two of them of the short awns or chafij scales of the pappus. 
With the latter may also be associated Dr. Hookei^s Mxcraay in which 
the coronula is generally a little more developed, and the awns obsolete, 
bat not always entirely wanting. To merge aU these plants in WoUcu- 
ionia (which shows no tendency to winged achenia) would hardlj be 
permitted, although the earlier-enumerated of the following species would 
not there appear widely out of place. On the whole, it will be more 
difficult to separate them clearly from Weddia on the one hand and 
Zexmenia on the other. 

Since the last-named genus takes in all the American species of De 
Candolle's Lipochieta, which genus was essentially founded upon Les- 
sing's Lipotricke, and this mainly upon the leading Sandwichian species, 
it is evident that the present group should in strictness bear the name 
oi Lipochata* If the rule of priority be waived on account of the inap- 
propriateness of this name to one or two of the species, the succession 
would best fail upon Macrcea. But convenience in the present instance 
coincides with precedence. 

L. AUSTRALis (Ltpatriche atutraUs, Less.) : suffruticosa, hirtello- 
scabra vel hispidula; foliis ovatis ovato-lanceolatisve 3 - 5-plinerviis 
acuminatis argute serratis nunc incisis aut sessilibus aut in petiolum 
brevem marginatum decurrentibus ; involucri squamis ovato-lanceo- 
latis subacuminatb. 

Yar. a. CONN AT A ( Verhesina connata, Gaud. Lipochteta cannata, 
DC.) : foliis sessilibus basi nunc angustata connatis nunc late oonnato- 
amplexicaulibus. 

Yar. /9. decurbens : foliis basi in petiolum plerumque alatum con- 
tractis, lamina nunc ovata seu rhombea nunc oblongo-lanceolata, in 
latifoliis sepias argute duplicato- vel laciniato-serrata. — Here prob- 
ably belongs Microclueta kxnceokudy Nutt. 

VOL. V. 17 
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Var. y, LOBATA ( Verbesttia tohcUOy Gaud. V. hcuhdatay Hook. & 
Arn. lApocluBta lobcUa Sf hastulatOy DC.) : foUis subBessilibus vel bre- 
viter petiolatis basim versus utriuque lobatis seu laciniato-deQtati& 
— Pappus, in all the forms of this polymorphous species, of 2 or 3 
short chaf^ awns or narrow scales. In all the species an epigjnous 
gland, at the base of style of the disk-flowers, fills the bottom of the 
tube of the corolla. 

L. SUBGOBDATA (sp. nov.) : herbacea ? erecta, cinereo-strigulosa ; 
foliis deltoideo-subcordatis acuminatis duplicato-serratis reticulars longe 
petiolatis, petiolis gracilibus ; involucri squamis ovato-oblongis obtusi- 
uscuHs. — Hawaii, on the coast. 

L. CALTCOSA (sp. nov.) : fruticosa, hispidulo-scabra ; foliis lanceo- 
latis oblongisve obtusis obsolete subserrads vix triplinerviis brevissime 
petiolatis; involucri squamis 5-8 ovalibus seu obovatis obtusissimis 
foliaceis discum subsuperantibus ; paleis receptaculi convolutis trunca- 
tis. — Diamond Hill, Oahu. 

L. LAVABDM, DC. ( Verhesina lavarum^ Grand.) Well marked by 
its silvery-canescent (but scarcely strigose) leaves, which vary from 
narrowly to broadly lanceolate or oblong, the veins and triple ribs con- 
spicuous beneath. Achenia all fertile, very variable (as in the other 
species and in the manner of many Verbesinoid genera) as to the 
wings, &c. The wings, when developed^ are extended upwards into a 
salient process as lofig as the pappus (which is of 2 or d stout, puberu* 
lent, more or less clavate and blunt awns or pales) but wholly free 
from it 

L. INTEGRIFOLIA {MtcTOckota inUffrtfoUa, Natt) : herbacea e ra- 
dice lignescente, hnmifiisa, ramosissima, minutim sericeo-canescente ; 
foliis subcamosis parvis (poUicaribus) spathulatis linearibusque integer- 
rimis, venis baud perspicuis ; pedunculis solitariis terminalibus ; involu- 
cri squamis biseriatis ovatis vel rotundis obtusissimis disco brevioribus ; 
paleis receptaculi obtusissimis. — Oahu and Maui. Achenia generally 
less winged than in the preceding. 

L. SUCGULENTA, DC. (which Bemy has coilected both upon Nihau 
and Kauai), has the habit of Edipta^ and ranges between L. australU 
and L, integrifolia. The leaves are not absolutely glabrous ; a lens 
shows some minute strigose hairs. 

L. HETROPHYLLA (sp. uov.) : suffhiticosa, ramosissima, erecta, aspero- 
hispidula ; foliis plerisque trifidis, segmentis oblongo-linearibus seu line- 
ari-lanceolatis denticulatis nunc laciniatis vel inciso-pinnatifidis ; involu- 
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cri sqaamis late ovatis siepios acuminatis disco parum brevioribus; 
paleifl reoeptaculi mucroDatis. — Folia 1 - 3-pollicaria, nunc petiolata 
petiolis marginatis, nunc connato-amplexicaulia. — Maui. Pappus of 
2 or 3 very short and squamellate awns or palese, which are somewhat 
coronifbrm concreted at their base. 

L. TENUiFOLiA (sp. nov.) : herbacea, erecta, gracilis, fere glabra : 
foliis pinnatipartitis, segmentis rhachique angustissime linearibus seu 
filiformibus integerrimis ; involncri squamis lanceolatis discum adse- 
qnantibus ; paleis receptaculi acutatis. — Oahn. The achenia are 
2 - 4«ngled, their angles sometimes slightlj winged, or produced at 
the summit ; and the pappus consists of 2 to 4 short and somewhat de- 
ciduous awns. 

L. (Aphanopappus) micbantha {SehtzophyBum micranthum^ Nutt 
Aphanopappus NuUdlUi^ Walp.) : herbacea, minutim strigulosa ; cauli- 
bus gradllimis ramosissimis diffusis ; foliis tenuibus bi - tripinnatipar- 
titis, segmentis parvis subcuneatis s»pe bi-trilobatis; capitulis parvis 
breve pedunculatis ; involucri squamis exterioribus linearinspathulatis 
laxis, interioribus oblongis ; ligulis 2-3 ovalibus ; fl. disci 6 - 8 ; ache- 
niis apteris; pappo obsolescente. — £[auai (Atooi). Ovaries pube&s 
cent at the summit, as in lApochata generally, the short hairs, or part 
of them, apparently forming a minute coronulate pappus, of which only 
mere vestiges remain upon the mature short-obovate achenium. The 
exterior achenia are the most fertile, and turgid, 3-4-angled ; the inner 
more compressed or lenticular ; the central ones by no means always 
infertile. 

L. (Aphakopappus) Remti (sp. nov.) : herbacea, ramosissima, 
diffusa, cinereo-hirsuta ; foliis oblongis petiolatis obtusis ssepius parce 
dentatis vel sublobatis, superioribus altemis ; capitulis parvis sub- 
paniculatis breviter pedunculatis ; involucri squamis oblongis obtusis ; 
ligulis 5-7 obovatis brevibus; acheniis radii prsBsertim ad angulos 
tuberculads vel interrupte subalatis, disci inanibus; pappo obsoleto. — 
Oahu, Remy, na 260. 

L. (Aphanopappus) labicifolia. Macraa laricifoUci^ Hook. f. 
Tngonoptenan ParUeniy Anders. — Galapagos Islands. 

GuNTHEBiA Meoapotamica, Spreug. PdypterU BratiUensts, 
Less, in Linniea. Cerco$tyl%s Brasilienns, Less. Syn. Compos. Spren- 
gel's name for the genus, founded like Lessing's upon Sellow's speci- 
mens, and revived by Schlechtendal (Linnsea, 11, p. 4), is the earlier by 
several years, and nothing stands in the way of its restoration. The 
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genus is the representative, on the plains of Buenos Ayres, &c., of 
GaiUardia and AgcLssizia in the equivalent region of North America ; 
and the three genera are very closelj related. The style of the Gnn- 
theria is intermediate between that-of these two related genera, from 
both of which it recedes in the want of rays, and of an involucellate 
coma around the achenia. 

Yar. sCABiosoiDES : foliis pinnati- vel sub-bipinnati-partitis. 0. sca- 
hiosoides, Arn. in DC. 

RAILLARDIA, Gaad. — Although the rays of the pappus are 
setae instead of paleae, the true place of this genus is next to Duhautia, 
among the JlelenietB. It differs from Duhautia chiefly in the slender 
and truly plumose setae of the papus, the absence of chaff to the recep- 
tacle (which is convex or obtusely conical and pubescent) and in the 
nearly valvately uniserial involucre, the scales of which connive or 
lightly cohere into a cylindrical cup. These two genera, with Argyro^ 
xiphium and Wilkesia (a connecting link between Argyroxiphium and 
DubaiUia) are the striking, characteristic, and wholly pecnliar shrubby 
or arborescent Compositae of the Sandwich Islands, especially of their 
high mountain region or elevated lava plains. The present coUection 
contains specimens of the four published species of RaiUardicty in such 
perfection and variety as to enable me to characterize them properly, 
and. also five others. Some of these are so polymorphous — after 
the fashion of the characteristic plants of those Islands — that, at the 
first view of the collection, one would be disposed to double the number 
of species here admitted. The species now known may be arranged as 
follows, under three sections ; of which the third, by its nervose leaves 
and more numerous fiowers in the capitula, most approaches the 
genus ZhUfouitcL, 

§ 1. Venoso-retietdatte. 

1. Baillarbia latifolia (sp. nov.) : foliis oppositis planis amplis 
oblongis penninerviis reticulato-venulosis dissitis subpetiolatis cum ramis 
elongatis patentibus glaberrimis ; capitulis 4 - 5-floris numerosissimis in 
panicula nuda composita effusa. — Island of Kauai. A rambling 
shrub. 

§ 2. UninervicBy avenim. 

2. Raillabdia scabba (DC): humilis; caulibus fioridis (j^-2- 
ped.) gracilibus superne parce foliatis fere herbaceis e basi decumbente 
fruticosa ramosa; foliis plerisque altemis linearibus uninerviis supra vel 
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undique hispidalo-scabris marginibus revolutis baud raro parce dentatisy 
inferioribas confertissimis reflexis ; capitulis pluriinis paniculato-corjm* 
bosis 5 - 7-flori8. — Var. /3. hispidula : gracilior, foliis aoguste line- 
aribas utrinque bispidulis. y. leiophtlla : foliis anguste linearibus 
laevigatis vel superne obsolete marginibusque hispidulo-scabris. — Ha- 
waii and Maui. 

3. Batllabdia laxiflora (DC.) : ramis etiam floridis ligneis 
saspios foliosissimis ; foliis latiuscule linearibos seu lanceolatis plania 
yel marginibas (scabris nunc denticulatis) parum revolutis uninerviis 
crassis supra luddis scaberulis seu laevigatis patentibus serius reflexis, 
plerisque temato-verticillatiSy superioribus ssepe alternis ; panicula sub- 
simplici laxa; capitulis plerumque longe pedicellatis 6 - 13-floris. — « 
Hawaii. Intermediate between the preceding and the following, ap- 
parently very different, species. 

4. Raillabdia giliolata (DC.) : ramosissima ; ramis usque ad 
apicem confertissime foliosis ligneis; foliis lanceolatis lineari-oblongis 
vel obtuse lanceolato-subulatis crassis uninerviis infra convexis seu ca- 
rinatis supra concavis vel marginibus (semper hispidulo-ciliatis scabro- 
ciliolatisve) leviter involutis lucidis oppositis temisve plerisque arrectis 
sea erectiuscolis et secus ramos steriles imbricatis; cafHtulis paucis 
subraoemosis 5~12-fioris. — Variat foliis vemicoso-lucidis vel opads, 
IflBvigatis scaberulis vel hidpidulis, et (in extremis), jS. laxifolia: 
foliis patentibus subplanis minus crebris. y. junipbboides : foliis 
minoribus involnto-canaliculatis quasi acerosis confertissimis imbricatis $ 
capitulis subsolitariis. — Hawaii. 

§ 3. Nervo$a, 

* Folia plana, 3-11-nervia, omnia opposita vel plerumque tema, sub- 
patentia vel patentissima, nunc denticulata. 

5. Raillabdia linearis (Gaud.) : orgyalis f ramis laxis paten- 
tibus ; foliis oonfertiusculis lanceolatis llnearibusve 3 - 5-nerviis utrin- 
que vel basi attenuatis glabris vel sericeo-puberuUs ; paniculis composi* 
tis poljcephalis nudis; capitulis cymuloso-fasciculatis 3-7- (raro 12-) 
floris. — Oahu, Hawaii, and MauL 

6. Raillabdia Menziesii (sp. nov.) : ramis rigidis usque ad 
apicem conferte foliosissimis ; foliis elliptids seu lanceolato-oblcmgis 
arete sessilibus 3-5-nervii8 scabro-hirsutulis (nunc bevigatis) ; panicula 
subsimplici; capitulis pedicellatis 7-15-flori8. — Variat foliis laxius- 
culis subpatentibos sea confertis fere imbricatis, pblongo-IanceQlatis seu 
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oyato-ellipticis, opacis hirsutulis vel nitidis glabratis, marginibas hispida- 
lo-ciliatis. — Hawaii and Maai. 

7. Baillabdia plattphylla (sp. noY.) : fruticosa ; ramis validis 
conferte foliosissimis ; foliis oppositis lanceolato-ovatis e basi semiam- 
plexicaali ad apicem sensim angustatis subacutis 7-11-nerviis undiqae 
scaberrimis, junioribus glanduloso-viscoeis ; panicula nuda; capitalis 
10 - 20-flori8. — Variat foliis angustioribus oblongo-lanceolatis temis. — 
MauL Leaves 2 or 3 inches long, commonly an inch wide next the 



8. Raillabdia abbobea (sp. nov.) : trunoo 20-pedali ; ramis 
validis conferte foliosis ; foliis elHptico- sen elongato-oblongis utrinque 
obtasissimis arete sessilibus 3-5-neryii8 glanduloso-scabridis, junioribus 
viscoso-pubescentibus ; panicula basi foliosa cum involucro 9 - 14-phyllo 
25 - 45-floro hirsutis et glanduloso-viscosis. — Hawaii, on Monna Kea. 
Leaves 1^ to 2 inches long. 

* * Folia pi. m. concava, erecto-imbricata, tema, leviter vel infra obso- 
lete 3-5-nervia. 

9. Baillabdia stbuthioloides (sp. nov.) : caule arborescente ; 
foliis secus ramos imbricato-oonfertis oblongo- seu elliptico-lanceolatis 
acutiuscuHs arete sessilibus cinereo-hispidulis vel scabridis, junioribus 
hirsuto-ciliatis ; panicula seu racemo simplici; involucro 6-9-phjllo 
1 2 - 20-floro. — Hawaii, on Mouna Kea, with the preceding and higher. 
Leaves 1^ to 2 inches long. 

DUBAUTIA, Gaud. — The best published description is that of 
Lessing, who rightly ascribed to 2). plani(tg%nea a couple of paleie on 
the receptacle. These, overlooked by Hooker and Amott, and there- 
fore, it would seem, ignored by De Candolle and Endlicher, are gener- 
ally if not always present whenever the flowers are more numerous 
than the scales of th*e involucre, subtending the flowers which are not 
subtended, and their achenia embraced, by the involucral scales. In 
D, laxa, accordingly, these palese are more obvious, and still more strik- 
ing are they in a new species with many-flowered heads, which is 
moreover remarkable for its truly paleaceous, instead of aristiform, 
pappus. As the old species need diagnoses as well as the new, I ap- 
pend the characters of all of them. 

1. DuBAUTiA PLANTAOiKEA (Gaud.) : foHis glabratis glabrisve 
elongato-lanceolatis sensim acuminatis basi modice angustatis ; capitulis 
parvis 7 - 10-floris numerosissimis in ramos divergentes folioso-bracte- 
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atos paniculffi thjrsoidesB magnie congestis ; receptaculi parvi paleis 
1 - 3 ; ooroUsB tabo gracili limbo abropte campanulato doplo longiore 
pappi sordidi paleas aristiformes barbellatas subsuperante. — Oahu and 
Hawiui. — In Gaudichaud^s original specimens the inflorescence is 
undeveloped, so that his plate gives no idea of the ample, thjrsoid, com- 
pound panicle, the divaricate primary branches of which are sometimes 
six inches long, nor of the great number of the small heads. The 
leaves, also, are represented as much too broad at the base. 

2. DuBAUTiA Lj£YiOATA (sp. nov.) .* foliis oblongo-lanceolatis deor- 
sum longe attennatis quasi petiolatis ultra medium argute serratis laxe 
inconspicue plurinerviis nitidis ramisque glaberrimis ; panicula thyrsi- 
formi pedunculata nuda ; receptaculo parvo. Flores desunt — Kauai, 
Sandwich Islands. Incompletely known ; possibly a variety of the 
foregoing. 

3. DuBAUTiA LAXA (Hook. & Am.) : foliis glabratis vel strigoso- 
hispidis oblongo-lanceolatis rariusve ovali- sen cuneato-oblongis antice 
argute serrulatis acuminatis deorsum longe attenuatis ; capitulis 10-15- 
floris parvulis in cymam brevem congestis ; corolla paleas pappi (mox 
rufi) Bubulato-aristifonnes serrato-fimbriolatas vix superante, tubo 
glanduloso. — Oahu. Badly named, the inflorescence being less lax 
than that of 2>. plantaginea in fully developed specimens. 

4. DuBAUTiA PAL EAT A (sp. uov.) : follis strigoso-hispidulis lato 
lanoeolatis utrinque vix angustatis sessilibus; capitulis 12-30-flori8 
coiymbosis paucis majusculis (5-6 lin. longis) ; receptaculo elevato 
paleis pluribus onusto ; corollsB tubo pappi paleas lanceolatas margine 
eroso-denticulatas superante, fauce vix ampliata, limbo 5-partito. — 
Kauai, Sandwich Islands. 

Abgtboxifhium and Wilkesia. The characters of the latter 
genus, and of a new species of Arg^roxiphium^ with the announcement 
that this had a circle of pales at the margin of the receptacle, — and 
epappose ray-achenia enclosed in the involute subtending scales of the 
involucre, and therefore belonged to the Madie4Bj — were published 
by me, in the Proceedings of the Academy (Vol. IL p. 160), a dozen 
years ago. These notes appear to have escaped attention. Having 
now further to add that the palese of Argyroxiphium are concreted into 
a cup, in the manner of several Madiea, — so that, indeed, Wilkesia 
may be viewed as an Argyroxiphium with the ray-flowers and the 
subtending involucre suppressed, — it is worth while to reproduce the 
characters with emendations. 



Digitized 



by Google 



136 PROCEEDINGS OF THE AMBRIOAN ACADBMT 

WIIiKESIA, Gray. 

Capitulum homoganum, multiflorum. Involucram campanulatum, 
14-28-(ientatum, hinc inde subincisum, herbaceo-membranaceum, den- 
tibus villoso-ciliatis. Receptaculum convexum, nudum, glabrum. Flo- 
res hermapbroditi, conformes. Corollas tubulosse, glabrae, e tubo gra- 
cili cyathiformes, lobis 5 brevibus recurvis. Anthene ecaudatce. Styli 
rami revoluti, codo hispidulo complanato apice subulato superati. Acbe- 
nia elongata, compresso-quadrangulata, ad angulos seu oostas bispidula. 
Pappus paleaceus, persistens^ uuiserialis, paleis 8 lanceolato-subulatis 
hirto-ciliatis. — Arbuscula ? Sandwicensis, Tuccseformis ; caule simplici 
orgyali seu biorgyali ; foliis lineari-gladiatis summisve lanceolati^ cori- 
aceis crebre Dervulosis prseter margines tomentoso-cilialos glabris 
(nascentibus sericeis) in verticillos propinquos polypbyllos congestis 
et per baseos pi. m. coadunatis; pedunculis gracilibus glandulosis 1-5- 
cephalis ex axillis fol. supr. ortis paniculam laxam amplam efficientibus ; 
capitulis post antbesin nutantibus. 

WiLKESiA GTMif oxiPHiUM, Gray, 1. c — £!auai, Sandwicb Islands, 
alt. 8,700 feet 

ARGYROXIPHIUM, DC 

Qapitulum bemispbffiricum, heterogamum, multiflorum ; £L radii uni- 
serialibus ligulatis foemineis, disci hermapbroditis tubulosis. Involu- 
crum uniseriale, squamis numerosis (tot quot ligulse) discum subsequan* 
tibus angnstis convolutis acbenia radii invol^entibus. Receptaculum 
oonyexum vel conicum, inter n^dium et discum gerens paleas uniseriales 
gamopbyllas, ceterum nudum. LigulsB breves, plerumque tridentatas. 
Corollse fl. berm. glabras, e tubo gracili sursum ampliatae, 5-dentatie. 
Antherae ecaudatad; filamenta sub apice articulata. Styli rami line- 
ares, fl. berm. cono complanato bispidulo superati. Acbenia elongata, 
glabra, 4 - 5-angulata angulis costaaformibus, radii incurva, aut omnia 
praeter coronulam brevem calva, aut disci pappo persistente, e paleis 
paucis valde inaequalibus subconcretis, superata. — Herbae ? insignes, 
Sandwicenses, S-G-pedales; caule simplici percrasso foliis angustis 
pugioniformibns plerumque sericeo-argenteis confertissimis undique 
borrente, panicula ampla laxius foliata terminato ; pedunculis viscoso- 
pubescentibus ; capitulis nutantibus ; floribus radii luteis, disci roseo- 
purpureis. 

1. A. Sandwiceksb, DC: ligulis 12-161ongiu8CuIis; styli fl. disci 
ramis breviter obtuseque appendiculatis ; acheniis disci inaeqoaliter 
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paleaceo-papposis ; receptaculo oonvexo. — Hawaii, alt 6,300-12,000 
feet 

2. A. MACROCEPHALUM (Gray in Proceed. Amer. Acad. 2, p. 160) : 
capitalo sesqai - bipollicari ; ligulis 20 - 30 brevibus ; styli fl. disci ramis 
cono acuto superatis ; pappo nisi coronula brevissima disciformi nuUo ; 
receptaculo conico. — Maui, above 9,000 feet 

Abrotakella (Ceratella) submarginata (sp. nov.) : pulvinato- 
caespitosa ; foliis crebris linearibus e basi erecta patentibus sursum leviter 
callo3o-marginatis truncato-obtusis vel retusis ; capitulis solitariis sub- 
sessilibtts paucifloris ; involucri squamis subuninerviis ; acheniis obsolete 
3 - 4-neryatis angulatisve infeme hirtellis pappo coroniformi et pauci- 
aristulato vel dentato superatis. — Orange Harbor, Fuegia. — In foli- 
age nearly intermediate between A. emargincUa and the following 
species, in general appearance very like A. ( CerateUa, Hook, f.) rosu- 
lata, but the leaves smaller and narrower. Heads and flowers nearly 
as in ^. emarginatCL, but with a rather conspicuous pappus, consisting 
of a thin and scarious coronula, two to four teeth of which are com- 
monly extended into short awns. — Nothing is less reliable, at least 
generically, than distinctions founded upon the presence, degree of de- 
velopment, or absence of a paleaceous, coroniform, or other reduced 
kind of pappus. Dr. Hooker will not be surprised that this and the 
following species demand the reduction of his Ceratella, Trtneurony 
and therefore Scleroleima, to AhrotaneUa. 

Abrotakella (Ceratella) linearifolia (sp. nov.) : laxe caespi- 
tosa ; foliis linearibus seu lineari-subspathulatis immarginatis patulis, 
supremis capitulum pedunculatum adsequantibus ; involucri squamis 
ovalibus sub-2 - 3-nervatis ; floribus foemineis 2-3, hermaphroditis 
6-8 stylo pL m. bifido, omnibus ssepissime fertilibus ; acheniis glaber- 
rimis elongato-obovatis 4-costatis apice subcontractis pappo obscure 
cupulato truncato nunc sub-4-dentato nunc plane 4-aristulato superatis. 
— Orange Harbor, Fuegia. — With the aspect and foliage (although 
on a rather smaller scale) of A spalhulata (Trineurariy Hook, f.) this 
has the floral characters of ^. {CercUeHa) rosukUay except that the 
flowers are all fertile ; and as to the pappus, it is intermediate between 
Ceratella and Scleroleima, 

Abtemish australis, Less. Frutex ! 

Yar. a. Eschscholtziana: foliis adultis subtus canescentibus supra 
glabratis, lobis planis sspius parce incisis. — Oahu and Kauai. 
VOL. V. 18 
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Yar. fi. MAUiENSts : foliis utrinque incinnis; vetustissimis glabrescenf 
tibus, divisionibas lobisque plerumque filiformibus integenimis. — Cra4 
ter of Maui.; 

LuciLiA, Cass., remanded: to the .GnaphqlietBhy Remj, and rights 
\y described as to. the pappus by Weddell, ought to include Belloa^ 
too slightly distinguished by the papillose instead of silky achenia, as 
is Merope, by the at length spreading, instead of connivent, scales of the 
involucre. In some' specimens they appear neither to spread nor to 
connive. — NuttalFs Gnaphalium depressumy described from Pichincha 
specimens of Professor Jameson's collection (no. 642 and 57) is not 
the G. radicms, Benth. i. e. L. (Merope) Kunihiana, but apparently the 
L, conoidea, Wedd., or near it, although larger. L. gnaphcMoideiy 
Less, includes L, argentea, Hook. & Am., in which, by a typographi- 
cal error of the Prodromus, the heads are said to be three-flowered in 
place of thirty-flowered. 

LuciLiA (Merope) piptolepis, Wedd., a form with more cau- 
lescent sterile shoots from the Peruvian Andes. 

LuciLiA (Merope) Schultzu {Gnaphalicum evacaides, Schultz 
Bip. and Merope SchuUzii, Wedd.), a depressed, pulvinate plant, with 
the habit of Silene acavUs, has glabrous achenia. 

LuciLiA (Merope) Pickering ii (sp-nov.): cano-tomentosa, multi- 
ceps, depressa; caulibus confertis uncialibus foliatis; foliis spathulads seu 
obovatis planis dense undique lanuginosis; capitulis subsolitariis sessili- 
bus cylindraceis ; involucri squamis interioribus linearibus obtusiusculis 
badiis discum sequantibus ; acheniis minutim papillosis. — Yar. /9. ? 
MINOR : condensata, pube appressa, capitulis minoribus aggregatis. — 
High Andes of Peru. 

ANTENNARIA § MNIODES. — Plantae andicolae, musciformes, 
densissime pulvinato-csespitosse, cinereo-tomentosse ; foliis obovatis squa- 
maeformibus creberrimis arete imbricatis; capitulis solitariis in apioe 
ramulorum inter folia sessilibus fere absconditis : dioica. 

1. Antennaria (Mniodes) andina (sp. nov.): foliis lingulato-^ 
subcuneatis fere truncatis retusisve utrinque pilis longis crebris villoso- 
crinitis; involucri squamis lineribus obtusis ; acheniis glabris; pappi 
setis fl. masc. apice subito valde davato-incrassatis. — Alpamarca, high 
Andes of Peru. Also collected by Hsenke, in the same region. Form- 
ing cushion-like perennial tufls, like those of Leucobryumy and of the 
related Maja^ Wedd. Flowers as in Antennaria. 
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2. Antennahia (Mniodes) aretioides (Baccharis aretiodeSj 
Schultz Bip., Merope arettoule$y Wedd. Chlor. And. t 25), from the 
Andes a little farther south,^has more obovate, less truncate, and much 
less villous leaves, papillose sterile ovaria (fertile plant not known), 
and the bristles of the male pappus very gradually and moderately tliick- 
ened upwards. These distinctions are derived from WeddelFs figure 
and description, and from a small specimen of no. 1823 of Lechler's 
collection, kindly communicated by Dr. Schultz. But what he has 
communicated under the same name, from Haenke's reliqutaj is plainly 
the A. andina* 

Werkeria, H. B. K. This interesting and now rather polymor- 
phous andine genus, like its analogue Senecio, is either radiate or dis- 
coid, the rays either yellow, white, or rose-color ; the branches of the 
style are either truncate, or, in a few species, tipped with a setiform 
appendage. In one remarkable species the receptacle is alveolate ; in 
one or two the leaves on the branches, or some of them, are opposite ; 
in several there are five abnormal nerves to the disk-corollas, occupy- 
ing the axis of the lobes, as in De Candolle's Mesogramma ; but this is 
an inconstant character. The collection of the Exploring Expedition 
comprises the following species, viz. : — 

Werneria nubigena, H. B. K, including, with Weddell, W. dis- 
ticha and fframimfolia, but not W. rigida (misprinted frigida by De 
Candolle), which is apparently the larger form of W.pumUa. 

Werneria Orbignyana, Wedd., var. breviradiata : involucri 
laciniis 10-14 ligulas breves adsequantibus ; foliis ssepius integerrimis. 
— High Andes of Peru, near Casa Cancha. This, which I had for- 
merly named W. nuda^ is perhaps W. nubigena var. catdescens, leio- 
scapa, Wedd. 1. c. 

Werneria yillosa (sp. no v.) : rhizomate repente ; caule florifero 
gracili simplici usque ad capitulum parce folioso villoso-lanato ; foliis 
angustissime linearibus primum villosis mox glabratis, summis brevi- 
bus filiformibus capitulum bracteantibus sen involucrantibus, radicalibus 
obtusis deorsnm longe attenuatis, basi dilatata scariosa intus fulvo-crin- 
ita ; involucro 12 - 15-fido, lobis lineari-lanceolatis margine scariosis ; 
ligulis exsertis ; styli ramis apice truncato penicillato-hispidis ; achenio 
glabro. — High Andes of Peru near Alpamarca. — To be compared 
with W. stoHcafolia, Wedd., especially the var. cdmisioides ; but that 
is said to have the branches of the style subulate, &c. 

Werneria PTGMiEA, Gillies, including W. Ehizama, Remy, W, mi- 
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nima,Wa\p,, W, gramiaiifoUa^ Benth., W. hrachypcpppci^ cherlerioides, and 
(xpictUata, Schultz Bip. Andes of Chili and of Peru. 

Werneria caspitosa, Wedd., which was long ago collected hj 
Dombej, on the high Andes of Peru. 

Werneria garnulosa (sp. nov.) : acaulis, c»spitosa, parva (polli- 
caris), undique glabra; rhizomate crasso fere lignoso ramoso; foliis con- 
fertissimis linearibus vel spathulatis brevibus integerrimis obtusissimis 
camosis capitulum sessile viz aequantibus ; involucro 12-lobo, lobis tubo 
parum brevioribus lineari-oblongis obtusis apice ciliolatis; ligulis nullis; 
acheniis glabris ; antheris luteif. — High Andes of Peru. 

Werneria strigosissma (sp. nov.) : caespitosa, subpollicaris ; rhi- 
zomate ramoso crasso repente ; foliis rosulatis brevibus spathulatis inte- 
gerrimis capitulum sessile fulcrantibus cum involucro 10- 14-fido stri- 
gosissimis ; vaginis crinitis ; ligulis exsertis ; styli ramis apice truncato 
hispidulo penidllatis et appendice setacea auctis ; achenio pubescente ; 
pappo rigidulo. — High Andes of Peru near Casa Cancha. Bristles 
of the leaves themselves denticulate, or the larger ones resolved above 
into a tuft of slender hairs. 

Werneria giliolata (sp. nov.) : ca^pitosa, ramosissima, depressa, 
glaberrima ; ramis brevibus confertissime foliosis ; foliis (ssepe oppo« 
sitis) linearibus subcomplicatis vel canaliculatis acutiusculis subcamosis 
sub lente spinuloso-ciliolatis ; capitulis sessilibus ; involucro cylindraceo 
pluricostatp 8-fido, lobis triangulato-lanceolatis obtusis subscariosis, 
costa valida ; ligulis paucis brevibus ; styli ramis truncatis apiculo brevi 
vel obsoleto ; acheniis glabris. — High Andes of Peru, near Alpa- 
marca. 

Werneria digitata, Wedd. A scanty specimen was collected 
along with the preceding and the succeeding species, exhibiting some 
minor discrepancies from Weddell*s description. The leaves bear some 
woolly hairs ; their lobes are incrassated, although far less so than in 
the following, and are blunt, instead of acute ; a few of them are truly 
opposite. Involucre costate or nerved; the divisions 13 to 20, scarcely 
if at all longer than the tube. The branches of the style, as well in the 
ray as in the disk, sometimes bear a conspicuous, slender, setiform ap- 
pendage (either naked or sparingly setulose) ; sometimes this is obso- 
lete, or not distinguishable from the coarse hairs of the truncate obtuse 
summit. 

Werneria dactylophylla, Schultz Bip. This extraordinary 
species was first detected by Dombey. On account of the habit, the 
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appendage of the style, and the alveolate receptacle, I was disposed to 
regard this (as was Dr. Schultz) as the type of a new genas, sustaining 
to Gynoxya the relation which Wemeria does, to Seneeto, But all these 
characters hreak down ; that of the style is inconstant even in the same 
species ; the closely allied preceding species has a naked receptacle ; 
and in this the alveoli vary, heing sometimes very deep and here and 
there irregularly extended into scarious fimbrillad, some of them even 
half the length of the flowers ; while in Dombey's own specimens, in 
the Parisian herbarium, the receptacle is only moderately alveolate. 

Sbnbgio lbucomallus (sp. nov.) : fruticosus, ramosus, undique 
albo-lanosissimus ; ramis 1 - 3-cephalis ad apicem usque foliosis ; foliis 
spathulatis integerrimis obtusis planis (denudatis glabratis aveniis) » 
capitulis breviter pedunculatis ; involucre lanosissimo, bracteolis lineari- 
Bubulatis squamas proprias subaequantibus ; ligulis nullis ; acheniis gla- 
berrimis. — Var. fi, ingisus : caulibus laxis adscendentibus ; foliis pie- 
risque apice 8 - 54obatis vel inciso-dentatis. — Orange Harbor, Fuegia. 
Related to S. PcUagonicus, Hook. & Am., of which S. Andersomij 
Hook. f. and S* Duyaugiij Hombr. Sc Jacquinot are forms. 

Seneoio Websteri, Hook, f., var. subdiscoideus : ramis adscen- 
dentibus ; foliis flabellatis grosse crenato-dentatis, basi nunc truncata 
nunc late cuneata; ligulis paucis parvis tubo brevioribus. — Orange 
Harbor, Fuegia. 

Sbnbgio Darwinii, Hook. & Arn., var. eradiatus : pumilus, con- 
densatus ; foliis parvis ; ligulis nullis. S. Laseffuet, Homb. 8c Jacqui- 
not ? With the preceding. 

Sbnbgio Eightsii, Hook. & Am., in its more luxuriant states 
shows indications of being only another variety of S. Darwtnii. 

Sbnecio tripurcatus, Less., is stoloniferous, a character not men- 
tioned in any published description ; but a young stolon is delineated 
on one specimen in Dr. Hooker's excellent figure. 

Senecio subcandidus (sp. nov.) : herbaceus vel basi frutescens, 
laxe arenoso-lanatus ; caule mox glabrato erecto sesquipedali apice 
corymbose ; foliis membranaceis, caulinis oblongis ovato-subcordatis vel 
subdeltoideis grosse duplicato-dentatis crenatisve supra glabratis subtus 
tomentoso-incanis, petiolo ssepius alato ; capitulis in corymbo 3-9 longe 
pedicellatis ; involucre circiter 20-phyllo glabrescente (squamis lineari- 
bus) basi bracteolis brevibus subulatis parce calyculato ; ligulis elen- 
gatis ; acheniis sericeo-puberulis. — Ludit foliis sinuatis et, var. minor : 
caule subaphyllo oligocephalo ; foliis lyrato-pinnatifidis seu pinnatipar- 
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litis, petiolo basi ssepias stipulato-appendiculatis. — Andes of Peru near 
Obrajillo. Also crest of Purruchucha, by Matthews, and in some part 
of Peru by Pa von. . ^ ' 

Senecio 6RACILIPES (sp. nov.) : herbaceus, pruinoso-pubens ; caule 
erecto simpliei pedali parce foliato oligocephalo ; foliis membranaceis, 
inferioribus longissim.e gradliter petiolatis ovatis subrotundisve sinuato- 
5-7-lobatis lobis denticulatis, superioribus parvis paucis pinnatifidis 
petiolo basi aurito-dilatatis ; capitulis longiuscule pedunculatis disooi- 
deis ; involucro parce bracteolie setaceis calyculato 20-phyllo, squamis 
lineari-lanceolatis dorso hirtellis ; acheniis minutim hirtellis. — Andes 
of Peru, near Obrajillo. 

Senecio Richii, (sp. nov.) : herbaceus, glaber ; caule erecto gracili 
apice corymboso polycephalo ; foliis angustissime linearlbus plerumque 
laciniatis vel pinnatipartitis ; capitulis parvis discoideis pedicellatis ; in- 
volucro parce minutimqne bracteolato 12-ld-phyllo, squamis lanceola- 
tis obtusiusculis ; acheniis hirtellis. — Var. jS. ? foliis latioribus, lobis 
lanceolatis ; ramis floridis patentibus. — With the preceding. 

Senecio Pickeringii (sp. nov.) : fruticosus, humilis, ramosissimus, 
glaber; ramulis brevibus rigidis, floriferis capitula 1-3 sub-pedicel- 
lata saBpius nutantia gerentibus; foliis crebris linearibns seu lineari- 
oblongis sessilibus subcamosis grosse pinnatifido-dentatis rariusve in- 
tegris; bracteolis calyculi ovatis seu obovatis squamis involucri 10 — 
12 late oblongis triente brevioribus; liguJis nuUis; acheniis glabris; 
pappi setis barbelhilatis. -^ Var. /9.? foliis minus camosis magis ind- 
sis ; capitulis minoribus ; bracteolis squamisque involucri angustioribus. 
— • High Andes of Peru, between CuUuay and Casa Cancha, &c. 

Senecio Danai (sp. nov.) : suffruticulosus, csespitoso-depressus, 
glabratus ; foliis crebris camosulis linearibus inci8o-3 - 5-dentatis sub- 
pinnatifidis vel integerrimis primum cum caule apice subaphyllo mono- 
cephalo lanulosis; capit«flo nutante discoideo; involucri squamis 14- 
16 lato-linearibus obtusis cum bracteolis calyculi dimidio brevioris 
dorso nigro-pubescentibus ; acheniis cinereo-puberulis. — Alpamarca, 
high Andes of Peru. 

Senecio diclinus, Wedd. This collection contains male as well 
as female specimens, as also does the Hookerian herbarium, in speci- 
mens collected by Mr. McLean. The female flowers have imperfect 
anthers; the male have a style like that of the female, only its 
branches are minutely papillose externally, as in Weddell's S. iodopap* 
pus. The style in the female flowers, instead of resembling that of 
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the hermaphrodite blossoms of Senecio generally, imitates that of the 
ray-flowers of the genus.- / 

. Senecio eyacoides, Schultz Bip., is also in the present collection, 
but with a pappus the bristles of which are indistinctly, if at all, bar- 
bate at the apex. , ^ • 

. Senecio pellctus (sp. noy.) : subdioicus? manus, herbaceus, surcur 
I06US, acaulescens, nndique pilis longis sericeis dense crinitus; foliis 
rosulads obovatis yel subrotnndis integerrimis sub-d-5-neryiis in petio^ 
lum brevem attenuatis ; scapo brevi vel subnullo' monocephalo ; invo- 
lucre 20-phyllo ecalyculato ; ; ligulis nullis ; floribus creberrimis ; styli 
ramis obtusis (nee truncatis) hirtulis ; acheniis glabris ; pappo rigidulo.- 
r- High Andes of Peru near Casa Cancha. . The flowers in the spe- 
cimens are structurally hermaphrodite; but the anthers bear very little 
pollen, and the style resembles that of the female flowers of S, diclU 
ntUj &C., to the same group with, which this species evidently belongs. . 
; Senecio. WEBNEBioiDEs, .Wedd. Chlpr. And. I. p. 128, 1. 19. 
■. Var. /3. EXSCAPUS : capitulo inter folia rosnlata'creberrime pinnati- 
fido-dentata sessili.. — : Alpamarca, high Andes of Peru. . 
•. Var. y. SOAPOSUB : scapo multibracteato 3-pollicari folia spathulata 
simplidter dentata subaequante. — At a lower elevation, between Cul- 
luay and Obrajillo. • 

BUaliatiflorcB. 

Onosebis odobata. Hook. & Am. To this species (which in- 
cludes 0. Owmngiiy Hook. & Am.) belongs the Gursonia Peruviana 
of Nuttall. The bristles of the pappus, said by De Candolle to be bi- 
serial, are better described by Don as in a triple order, the innermost 
much larger and stouter, the outermost very short. 

Hyalis aboentea, Don. The receptacle is naked, with broad are- 
olae, between which one or two minute setulas may often be found; 
these hardly answer to the character ^^fimbrillis callosis singulis sub 
achenio singulo." Pappus no more connate at the base than in all the 
allied genera, pluriserial, the bristles denticulate. Tails of the an- 
thers plumose with cobwebby hairs. A more remarkable addition to 
the generic character, — one which rather militates against Weddell's 
group of PlazieiBy — is that the corollas, although more commonly uni- 
form and bilabiate, are not rarely, in one or more of the flowers of the 
head, deeply and equally five-parted, the lobes narrow and revolute, — 
in this and in some other respects indicating an affinity with Weddell's 
genus AphyUocladu^. 
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Chjetanthera Peruyiana (sp. nov.) : annua, tenella, diffuse ra- 
mosa; foliis lineari-ouneatis vel spathulatis versus apicem spinuloso- 
dentatis laxe viUosis mox glabratis, suminis angustioribus drca capitu- 
lum confertis ; involucri squamis subscariosis retusis, exterioribus ova- 
libus, costa in appendicem nunc foliofonnem producta, interioribna 
lineari-oblongis ssepe mucronulads ; ligulis linearibus fere glabris in- 
Tolucrum vix superantibus, labio interiori parvo brevi apice bidentato. 
— Andes of Peru, above Baiios. Near Q. tenelia: the first species 
detected north of Chili. 

Oriastrum cochlbarifolitth (sp. nov.) : pulvinatum, laxe arach- 
noideo-lanatum ; foliis in caules breves confertis imbricatis sessilibus 
crassis obtusissimis muticis dorso mox glabratis intus sub margine in- 
curve concavis lanuginosis, inferioribus oblongis, superioribus spathu- 
latis capitulum sessile arete rosulato-cingentibus ; involucri squamis 
omnibus scariosis, apice radiante colorato ovato-lanceolato acuto rigidi- 
ori ; pappi setis capillaribus rigidis basim versus parce barbeUulatis 
supeme fere Isevibus. — Alpamarca, high Andes of Peru. A veiy 
distinct species, interesting from its extending the range of the genus 
farther north than before. Ray-fiowers perhaps fertile; their linear 
ligule obscurely tridenticulate at the apex, and with two minute teeth 
at the base on the inner side, representing the lower lip. Mature ache- 
nia unknown. — Those of 0. GhHense, "Wedd., are pyriform ; the papil- 
IsB of their surface when soaked sweU into a jelly, and then the ache- 
nium appears as if glabrous. Its pappus in the ray-fiowers, generally 
of two or three caducous bristles, is sometimes wholly wanting ; that of 
the disk-fiowers is nearly uniserial, the bristles united at the base into a 
ring. They are finer and softer than in 0. ptmUum ; but it is not 
worth while on this account to keep up Aldunatea as a section. — O. 
pusiUum has abortive stamens in the ray-flowers, not before noticed, 
still more approximating the genus to TyUonui and Egania^ which last 
might weU enough be referred to Onastruniy and even both, perhaps, 
back to 2)/llojna. 

A serious error in transcription vitiates Weddell's amended character 
of Oricutrum^ i. e. the achenia of the disk, instead of those of the ray, 
are said to be glabrous and effete ; those of the ray, instead of those of 
the disk, papillose and fertile. 

JuNGiA FERRUGiNEA (Linn, f.) : scandens vel sarmentosa ; foliis 
5 - 9-lobati8 subtus pannoso-villosis ; capitulis 5 - 10-fioris glomerulatis, 
glomerulis in corymbos vel thyrsos congestis; squamis involucri 
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interioribas paleisque arete involatis flores et pappmn BubaDquand- 
bus; acheniis glabris. Bogota, Mutis? Holton. Quito, Jameson, 
Gouthooy, &C. 

JuNGiA PAincuLATA (DumeHUa pamcukUOy DC. Jungtafermgi' 
JMO, Don et aoct, non Linn. f. J. gpectahilUy Less., non Don.) : fruti- 
cosa ; foliis subtus tomentosis, tomento albido implexo ; capitulis con- 
ferte cjmosis plerisque pediceUatis multifloris ; involucri squamis inte- 
rioribus paleisqae floribus " loteis " pappoque subdimidio brevioribus ; 
acbeniis pilosiusculis. Pedoli nunc nudi nunc basi quasi stipulati. *- 
Peru. — I suppose (although I cannot now verifj the supposition) that 
Linnaeus received his J, ferrugineay along with most of the new species 
from ^ America Meridionali" described in the Supplement, from Mutis, 
therefore probably from Santa F^ de Bogota, where Dr. Holton col- 
lected what is manifestly the Linnsean species. In this species the in- 
dividual heads, only 5 - 10-flowered, are commonly so closely clustered 
in fascicles as to explain, if not to justify, the view taken by the younger 
Linnaeus of a compound capitulum. The Peruvian species referred by 
Don to J.ferruginea is quite different De GandoUe's (but not Don's) 
J. spectaUUi is the same as his Dumerilia panicukUa without the stip- 
ular appendages, which are inconstant 

Pebezia. Dr. Schultz goes too far when he refers the Mexican 
and North American species of this extensive genus to Trixis, In the 
former even the fewest-flowered species have a gradated imbricate in- 
volucre and erostrate achenia. The latter has a uniserial involucre, 
the scales all of the same length, with or without a drde of spreading, 
mostly foliaceous bracts. 

To IHxisfrutesceTU I refer T.paradoxa, Cass^ T. cacaliaideSy Don, 
and T. Neteana^ DC. T. angtutifoUa^ DC, which is probably a nar- 
row-leaved form of the older T. eorymhoaa^ Don, is known by the linear- 
lanceolate scales of the involucre gradually tapering to a point, the 
margins of the leaves usually revolute. T, obvaUcUOy Hook. & Am. 
probably belongs to T. longtfoltOy Don. 

OichorcuiecB, 

AcHTROPHOBUS CHONDBILLOIDE8 {Oreophtla chondrtUotdes, Don 
in herb. Hook. Seriola Branlteruisy subvar. b.. Hook. & Am. 
Comp. Bot Mag. I. p. 80) : glaucescens, undique glaberrimus, radice 
fusiformi; caule folioso stricto mono - oligocephalo ; pedunculis elonga- 
tis ; foliis subcamosip lineari-lanceolatis integerrimis seu obsoletissime 
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denticulatis, superioribus subamplexicaulibus, imis in petiolum basi 
dilatatum sensim ODgustatis; involucri squamis lanoeolatis subacutis. 
— Rio Negro, North Patagonia, in saline soiL 

ACHTROPHORUS 8ESSILIFLORUS {A. QuitcnsUy Schultz Bip. Wedd. 
with A, Humboldtii and aJUnflorus^ Schultz), a widely variable species, 
must include not onlj A. sanchoides, DC. (the most caulescent fonn), 
but also a 

Var. fi. BARBATU8 {A, barhcOuSy Schultz Bip. Rev. Crit): minor; 
involucri phyllis exterioribus supeme pL m. setosis. 

Var. y, 8UBRUXCINATA (A. setostUy Wedd. & A, eriohenuSf Schultz 
Bip.) : foliis runcinato-dentatis vel incisis margine saepius setuloso-cili- 
atis ; involucri phjUis exterioribus oblongis seu .obovatis dorso setosis 
vel nudis. Ludit, 1, involucro tomentoso, 2, foliis rhombeo-ovatis lon- 
gius petiolatis. 

AcHTROPHORUs STENOCEFHALUS, Gray (including A. taraxacoides 
Wedd.) is perhaps only an extreme variety of the preceding. Meyen's 
specific name was taraxamfolia, which Walpers, perhaps accidentally, 
changed to taraxacoides, which name both Weddell and Schultz cite 
under A, Meyenianus (which is most probably a form of A, sessiU^ 
fiorus) as .well as under the present species, showing some confusion, to 
avoid which I have retained the appropriate name- of A, stenocepkalus. 

FiCROSiA LONGiFOLiA, Don. The pappus is fulvous and soft, not 
fragile, and the genus is probably nearest related to Pyrrhopappus. 

FiTOHiA NUTANS, Hook. f. Of this curious arborescent Cichoracea 
Professor Dana coUected a single specimen on the mountains of Tahiti, 
which is about 25 degrees of longitude farther east than Elizabeth 
Island, where it was discovered by Mr. Cuming. The single capitu- 
lum in the collection being male adds nothing for the completion of the 
character of the genus. The plant from which it was taken is said to 
be a tree, with yellow flowers. 

2. Notes on Lobeliacecej Goodeniacece^ SfC. of the Collection of 
the U. S. South Pacific Exploring Expedition. By Asa 
Gray. 

LohdiacecB Sandwicenses. The Sandwich Islands are remarkable 
for their arborescent, shrubby, or fleshy-stemmed Lobeliaceae. The 
species are numerous and peculiar, but very difficult to investigate in 
herbaria, owing to the imperfection of materials in collections and to 
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the injuries from insects to which these and other lacta«icent plants are 
especially liable. There are moderately good materials extant in dif- 
ferent collections of ten or eleven species, and indications of almost an 
equal number ; while many others doubtless remain to reward the la- 
bors of future explorers of the forest region of Hawaii, a large part 
of which lies still untrodden by the naturalist Exclusive of three 
true Lobelias, and of a striking new Isotoma f of Eauai or Nihau in 
Remy's collection, the known species of the Sandwich Islands may all 
be referred to Gaudichaud's genera JhUssea, Oyanea^ and Clermontia^ 
three genera which also shade off into each other in a somewhat 
troublesome manner. The only essential character of Gaudichaud's 
genus RoUandia^ viz. the adnation of the stamineal tube with one side 
of the tube of the corolla, is as I suppose a mistake. At least it does 
not occur organically in flowers of the plants which well accord with 
the (now flowerless) specimen of R, lanceolata collected in Freycinet's 
voyage, upon which Gaudichaud founded the genus, nor, I believe, in 
the plant which answers to his more miserable specimen of R, critpa. 
The former is a good JMissea ; the latter, having larger and somewhat 
fbliaceous calyx-lobes, is one of the species through which Delissea grad- 
uates into Oyanea, To the latter genus we may confidently refer 
Presl's Maerochthu (Lobelia?) superba^ Cham., of which the calyx- 
lobes are probably incorrectly said to be imbricated in aestivation, and 
also a new and most remarkable arborescent species, which by its ex- 
tremely long and apparently petaloid calyx-lobes, equalling the corolla 
in length, approaches Clermantia; but these divisions are perfectly 
separate down to the ovary, almost filiform, spreading in anthesis, and 
not deciduous. Our DeHssem are : — 

1. Delissea lanceolata. RoUandia lanceolata^ Gaud. Bot. Yoy. 
Freyc R. montana on the plate, the upper leaves reduced in size. 
R. lanceolata var. grandtfolia, A. DC. Prodr. is really just the type of 
the species, which Gaudichaud characterizes as having << foliis magnis." 

2. Delissea olermontioides. Gaud. Bot. Voy. Bonite, t 47, 
which may probably also be D, Kunthiana^ t 77, and even RoUandia 
Humholdtiana^ of the same author, t. 76. 

3. Delissea Dblessertiana. RoUandia Ddessetiianay Gaud. 1. c. 
t. 75. We have what may be a variety of this species, pinnatilobaj 
from Kauai. 

4. Delissea coriacea (sp. nov.) : fruticosa, glabra ; foliis amplis 
(pedalibos et ultra) oblongo-lanceolatis coriaceis repando-serrulatis basi 
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acutis longiuscule petiolatis, venulis coDspicue reticulatis ; racemis plu- 
rifloris petiolum haud superaDtibus ; calycis limbo obsolete seu dentibus 
5 minutis instructo ; corolla pollicari subcurvata. — Eiiuai, Remy. 

Var. /3. foliis spathulato-lanceolatis in petiolum brevem longe attenu- 
atis. — Crater of East Maui. Fruit as lai^e as a cherry. 

5. Delissea obtusa (sp. nov.) : sufiruticosa ; ramis junioribus 
floribusque undique pubescentibus ; foliis (5-6-pollic.) membranaceis 
oblongis serrulatis apice vel utrioque obtusis subtus parce pubescentibus ; 
racemis plurifloris petiolum gracilem haud superantibus ; calycis limbo 
fere obsoleto ; corolla gracili subpollicari incurva. — Mountains of Maui. 

Var.? mollis: caule crassiori; foliis elongatis (subpedalibus) ob- 
longo-lanceolatis basi in petiolum breviusculum attenuatis supra pube- 
rulis subtus molUter pubescentibus ; ^ floribus poUicaribus crassiuscu- 
lis csruleis." — Mouna Kea, Hawaii. — - Possibly both may be varieties 
of the follojving. 

6. Delissea acuminata, Gaild. Bot. Freyc p. 457, t. 76. — Oahu. 
Var. ANGUSTiFOLiA : foliis elongato-lanceolatis aut angustatis aut 

latiusculis. D. (Lobelia) angustifoHoy Cham., DC. — Oahu. 

7. Delissea undulata, Gaud., to which belongs 2>. suicardata of 
the same work ; leaves with the base subcordate, obtuse, or acute being 
found on the same stem. The small protuberances on the tube of the 
corolla represented by Gaudichand occur in all the forms, but are in- 
constant. 

8. Delissea ? plattphtlla (sp. nov.) : caule frutiooso orgyali 
petiolisque tuberculis aculeisve conicis mollibus obsitis; foliis sesqui- 
bipedalibus obovato-oblongis repandis membranaceis glabris ; peduncu- 
lis axiUaribus brevibus crassis paucifloris : lobis calycis glabri brevissi- 
mis subulatis. — District of Puna, HawaiL The port is rather that of 
C^aneOf and the resemblance to Gaudicbaud's RoUandia critpa is not 
remote. 

To Oyanea, Gaud., distinguished by the foliaceoos or enlarged and 
persistent lobes of the calyx, I refer all the following: -— 

1. Cyanea Grimeslina, Gaud. L c. t. 75. — Oahu. The ooroUa is 
variously stated to be ^* bluish rose-color,'* or ^ white striped with red- 
dish-purple externally.'' 

Var.? cnRULLiFOLiA : foliis bipinnatipartitis, segmentis sinuatis; 
caule aculeis conicis creberrimis horrido. — Motina Boa and Mouna 
Kea, Hawaii. Flowers unknown. 

2. Cyanea aspera (sp. nov.): foliis oblongo-ovatis acaminatis 
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denticulatis subtas ad venas venulasqne ochraceo-hirtelliB utrinque se- 
tulis basi papillatis asperis, petiolo muricato ; caljcis glabri lobis ovali- 
bus obtusissimis foliaceis tubum elongato-obconicum sequantibus ; corolla 
2j^pollicari currata. — Oahu. (Leayes of one or two seemingly allied 
species were collected, witbout flowers or fruit) 

8. Ctansa ? PiLOSA (sp. noY.) : canle fratescente ; foliis snbpedali- 
bos membranaceis obovatis utrinqoe acutis yel acuminatis eroso-crenatis 
pilis brevibus mollibus birsutis ; racemis brevibus in pedunculo 1-2- 
pollicari birsutissimo pandfloris ; fioribus ^ parvis griseo-caeruleis " pedi- 
cellisque glabris ; lobis caljcis linearibos foliaceis ovario oblongo aequi- 
longis. — Mouna Kea, Hawaii. This and tbe preceding are doubtless 
related to Ghamisso's Lobelia ccdycina^ ambigua^ and pinnaHficUi^ — ob- 
scure species, referred bj Presl and De CandoUe to DeHssea, but hj 
their foliaceous calyx-lobes apparently effecting a transition to Oyanecu 
The next species, of which materials are also incomplete, is equally 
ambiguous. 

4. Ctanea ? RoLLANDiA (EoBondia crispoj G^ud. Lobelia cal^ 
cinaj Cham. ?) : fruticosa ; foliis sesqui - tripedalibus obovato-lanceolatis 
infeme longe attenuatis breviter petiolatis membranaceis fere glabris 
margine serrulatis undulatis vel integerrimis ; pedunculo petiolum adss- 
quante supeme bracteato paucifloro ; floribus cinereo-puberulis ; calycis 
lobis oblongis seu lanceolatis foliaceis ovario sequilongis ; corolla sesqui- 
poUicari ; fructu pyriformi poUicarL — Oahu. 

5. *Ctakea tritohantha (sp. noT.) : caule simplici arborescente 
orgyali ; foliis lato-lanceolatis membranaceis subintegerrimis fere glabris 
basi acutis tripedalibus (incl. petiolo crasso 5 - 8-pollicari) ; floribus 
^confertis" magnis; calyce pubescente, lobis linearibus pollicaribus 
foliaceis ovario cylindraceo longioribus ; corolla tripoUicari extus tomen- 
toso-pubescente in segmenta 8 longo-linearia mox diyisa. — Mouna 
Kea, HjLwaii. 

6. Ctakba supebba, LobeUa iuperba^ Cham. Macrochilus tuper^ 
buSy PresL — Oahu. 

7. Ctanea LEPTOSTfiOiA (sp. noY.) : glabra; foliis ad apicem cau- 
lis aimplicis arborei confertis lanceolatis subsessilibus integerrimis undu- 
latis (bipedalibus et ultra) ; racemis brevissimis confertifloris ; calycis 
segmentis prsslongis e basi latiori angustissime linearibus patentibus 
corolla gradli longioribus persistentibus. — Upper edge of the forest 
near the tabular summit of Kauai. Calyx-lobes fully two inches long, 
and, except at their broader base, less than half a line wide I 
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Of Clennonti<x, Gaad., the specimens examioed are reducible to two 
species, viz.: — 

1. Clermontia 6RANDIFL0RA, Gaud., With its Several varieties, 
Var. a. BREViFOLiA (01 grcoidifloray Gaud. BoL Voy. Freyc p. 

459, t. 73) : foliis membranaceis ovalibus leviter obovatis ovatisve utrin- 
que angastatis vel acutatis modice sen*atis bi-tripoUicaribus, petiolo 
gracili poUicari. — The flowers are evidently amplified or exaggerated 
on Gaudichaud's plate. 

Var. /3. OBLONOiFOLiA ( G, persiccefolia and 01 ohbngifolioj Gaud. 
1. c t. 71, 72) : foliis oblongis seu elongato-oblongis ssepe obtusis de- 
orsum attenuatis repando-serratis 4-6-pollicaribus, petiolo bi-tri- 
pollicari. 

Var. y. LONGiFOLiA (C. grandifloTii^ Hook. & Am. 01 Kdkeanaj 
Meyen in PresL Lob. 01 macrophyUa^ Nutt. C macroearpa^ Gaud. 
Bot Voy. Bonite, t 49. 0. viridisy Gaud. ined. in herb. Mus. Par.) : 
foliis subcoriaceis vel membranaceis oblongo-lanc^olatis seu anguste 
oblongis creberrime serrulatis 3~9-pollicaribus basi in petiolum 1-2- 
poUicarem attenuatis. 

2. Clermoxtia paryiflora, Gaud. ined. (01 ohlongifolta, Hook. 
Sd Am., non Gaud. 01 Byroniy pyrifolioj seu parvifloroy Gaud, in 
herb. Mus. Par.) : fruticosa, glabra ; foliis membranaceis lanceolafb- 
vel subspathulato-oblongis breviter acuminatis crebre repando^enrula- 
tis ; pedunculo pauciiloro pedicellisque brevibus petiolum baud superan- 
tibus ; floribus vix pollicaribus gracilibus leviter curvatis ^ caemleis" ; 
calyce breviter 5-lobo corollam hinc alte fissam sequante. — Hawaii 
(and Oahu ?), first collected by Macrae. 

There are three species of true, fieshy-fratescent Lobelias, viz. : — 

1. Lobelia macrostaohys, Hook. & Am. Bot Beech. Voy. p. 88 ; 
Gaud. Bot Voy. Bonite, t 46. — Oahu and Hawaii. Gaudichaud's 
plate exhibits flower-buds only. These when fully formed are 1 j- to 
2 inches long and mostly recurved; the developed corolla 2 or 3 
inches long, <<pale" or "white with the summit lilac" 

2. Lobelia Gaudiohaudii, A. DC; Gaud. Let 45. — Oahu. 
Var. Eauaensis : racemo- puberalo ; calycis viscosi lobis breviori- 

bus, L e. tubo pauUo longioribus. — Kauai. '^Corolla pale, with pink 
veins." 

3. LoBELLA nerhfolia (sp. uov.) : caule fraticoso crasso medulla 
farcto ; foliis confertis elongato-linearibus utrinque angustatis in petio* 
lum attenuatis ooriaceis transverse venosis margine integerrimo revolu- 
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tis Bapra glabris stibtiis incanis; racemo virgato densifloro; bracteis ' 
lobisque calycis subulato-setaceis ; corolla rectiascula caeralea. — East 
MaoL Leaves a foot or less in lengthy only a third or half an inch 
long. Capsule dehiscent through the short and obtusely conical vertex. 

SciJBvohs Polynesia, The collection contains, 

1. Sc^YOLA Lobelia, Linn., De Vriese. Coast of all the coral 
islands, and of the Feejees, &c. 

2. Sc^YOLA SERiCEA, Forst, of which S. plumerioideiy Nutt, of the 
Sandwich Islands, is a variety with ample and almost glabrous leaves. 
Tonga, Samoan Islands, &c. 

3. Sc^YOLA CORIACEA (Nutt.) : fruticosa, decumbens ; axillis bre- 
vissime barbatis; foHis parvulis camoso-crassis obovato-spathulatis in 
petiolum brevem attenuatis aveniis saepe retusis; pedunculis axUlari- 
bus uni- (raro tri-) floris ; calycis limbo truncato vel obscure quinque- 
lobo ; corollse lobis lineari-lanceolatls, alls angustis. — Sandwich Islands. 

Var. o. (S. cartaceay Nutt. in Trans. Amer. Phil. Soc n. ser. 8, p. 
253) : dnereo-puberula vel glabella ; foliis integerrimis ; corolla extus 
glabra vel pilosula, lobis intus piloso-barbatis. — Kauai and Maui, on 
sand-hilk. 

Var. fi, coroUa intus imberbi extus foliisque glabris. — Nihau, Remy. 

Var. y, foliis cinereo-tomentulosis apice 3 - 5-denticulatis ; corolla 
extus pubescente, lobis intus glabris. — Molokai, Bemy. — To this spe- 
cies probably belongs the Sandwich Island specimen referred by De 
Vriese to S. monUma^ Labill. ; but that species is an upright shrub, 
with well-developed calyx-lobes. 

4. SciBYOLA Gaudiohaudi, Hook. & Am. (non Gaudichaudiancij 
Cham.), includes S. montanoj Gaud., non Labill., and apparently S. 
Menztesiana, var. glabra, Cham. It will probably prove to be only an 
extreme form of the following polymorphous species ; but it has a less 
developed inflorescence, narrower and somewhat fleshy-thickened, 
nearly veinless, more entire, and smaller leaves, a more slender and 
usually glabrous corolla, Sec The flowers of this and the following 
species are white, not yellow as De Vriese implies. De Vriese's 
genus Temminckioy founded on these Sandwichian species, is said to 
difibr from Scavola in the inflorescence not Being cymose, nor the flla- 
ments bearded, nor the fruit fleshy (baccate). But it would be difficult 
to find a more purely cymose inflorescence than in these species when* 
ever the peduncle b several-flowered ; the filaments are equally beard- 
less in the original and perhaps in every known species of Sctevola, and 
the mature fruit is a baccate drupe. 
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5. Sc^TOLA Chamissoniaka, Gaud, (a form with pubescent co- 
rolla), Hook. & Am., Cham, (corolla, &c. glabrous), clearly mcludes 
& MenxiencoK^ Cham. (excl. var.), a small-leaved form, either glabrous 
or pubescent ; iSL ciUataj G. Don ; S, UgustrifoUoy Nutt 1. c (a form 
with small and almost entire leaves) ; S. pubetcens, Nutt. 1. c ; & pti^ 
bescens, Gaud, in the Paris herb, (with the younger leaves beneath and 
the inflorescence softly pubescent, the corolla externally pubescent) ; 
& intermedia^ Gaud. 1. c. (with the corolla' and the lanceolate nearly 
entire leaves glabrous) ; £L ZHeUianOy Gaud. L c, with larger, puberu- 
lent, and sparingly serrate leaves, the peduncle elongated. All are 
forms of one species, which has more veiny and toothed leaves than the 
foregoing, mostly slender and often several-flowered peduncles, and 
broader, broadly wing-margined lobes to the corolla. 

6. Sc^voLA MOLLIS, Hook. Sc Am., of Oahu, also on Kauai with 
the leaves not so downy, is well marked by the soft and dense canescent 
pubescence or close tomentum of the lower surface of the large, oblong- 
lanceolate leaves, short-pedunded inflorescence, and outside of the 
corolla. The latter has not a particularly long tube, nor are its lobes 
unusually pointed. 

7. So^voLA (Camphubia, De Vr.) glabra. Hook. & Am. The 
limb of the more or less curved yellow corolla is nearly equally five- 
deft, although some of the lobes are apt to be conglutinate ; and the 
anthers are normal for the genus. The connective is similarly pro- 
duced in the following spedes, and, as figured by Labillardiere, in S, 
montcma, 

8. Sc^vOLA FLOBiBUNDA (sp. nov.) : fruticosa, orgyalis; ramis 
puberulis mox glabratis, axillis vix barbatis ; foliis lanceolato-oblongis 
subspathulatis submembranaceis repando-dentatis obscure penninerviis 
glabris basi attenuata sessilibus vel subpetiolatis ; cymis multifloris ex 
axillis supremis et terminali thyrsum amplum effidentibus ; calyds lobis 
ovatis oblongisve ovario brevioribus ; corolla extus incana, lobis intus 
glabris oblongis; stylo glabro; indusio ciliato extus piloso. — Feejee 
Islands, where it was also collected by Professor Harvey. 

Of Gampamtlace€B the only thing of interest is 

Wahlenbebgia Pebitviana (sp. nov.) : hirtella, humilis ; caulibus 
ramosis difiusis ; ramis usque ad apicem foliosis ; foliis altemis parvis 
spathulads subintegerrimis sessilibus, summis florem bracteantibus ; 
calyds tubo hemisphserico hirsute lobis oblongis brevioribus; corolla 
brevi-campanulata ultra medium quinquefida ; capsula semisupera, parte 
libera conico trivalvi. — Andes of Peru above Bafios. 
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3. Emimeration of a Collection of Dried Plants made by L. 
J. Xantus^ at Cape San Lucas^ S/^c. in Lower Califor- 
nia, between August, 1859, and February, 1860, and com- 
municated to the Smithsonian^ Institution. By Asa Obay. 

Such scanty knowledge as we have hitherto possessed of the bot- 
any of Lower or Peninsular California was nearly all supplied by the 
notes and hasty collection made by the late Mr. Hinds, in the voyage 
of the British surveying ship Sulphur, which touched at the Bay of 
Magdalena, Gape San Lucas, &c., late in the autumn of 1839. These 
notes, and an account of the collection, with descriptions of the new 
species by Mr. Bentham, were published in the Botany of the Voyage 
of the Sulphur, in 1844. The present collection was made by the in- 
defatigable Mr. Xantus, at San Lucas and the vicinity, while in the 
employment of the U. S. Coast Survey in charge of a station for tidal 
observations. Small as this collection is, it contains not a few novel- 
ties, and I trust is an earnest of many more. Where the coast fur- 
nishes so large a percentage of new species, the interior, and especially 
it& mountains, may be expected to yield a richer harvest to future ex- 
plorers. Mr. Xantus has already made one successful visit to the 
mountains within his reach, with very interesting zoological results. 
At the same time he made a good botanical collection, which has most 
unfortunately been lost. 

The numbers in the ensuing list are those under which the speci- 
mens have been distributed, as far as the extent of the collection 
allowed, among leading herbaria, the full set being reserved for the 
national collection in charge of the Smithsonian Institution. 

1. Aboehons Mexicana, Linn. 

2. Ltbocarpa Coultebi, Hook. & Harv. in Lond. Jour. Bot 4, 
p. 76, t 4. — Radix annua. Folia inferiora cordato-oblonga, repanda, 
petiolo longo submargin^to, superiora brevi-petiolata, dentata vel in- 
dsa. Petala latiora quam in exemp. Coulterianis, elongato-spathulata, 
rosea? post anthesin purpurascentia. Fructus hand maturus. 

3. PoLTOALA Xanti (sp. nov.) : nana, cinereo-pubescens ; caulibus 
adscendentibus e caudice perenni usque ad racemum densiflorum folio- 
sis ; foliis ovalibus subaveniis breviter petiolatis ; floribus (majusculis) 
mox recurvis; pedicellis bractea sepalisque angustis aequilongis; alls 
ovali-oblongis ; carina imberbi ; fructu ovato sinu profundo emarginato 

VOL. V. 20 
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pubescente. — Caules vix spithamsi, simplices. Folia 4-6 lin. loDgi« 
Flores 3 lin. longi, albi luteo et purpureo tincti: corolla basi valde 
gibbosa: stamina 8. 

3'. PoLTGALA PtTBERULA, Gray, PL "Wright 1, p. 40 ; floribus mi- 
noribus. 

4. loNiDiUM FRUTICUL08UM (Benth. Bot- Voy. Sulph. p. 6, t 2) : 
var. dentatum: caulibus herbaceis 9-pollicaribus ; foliis lanceolads 
sen linearibus, majoribus argutissime dentatis. — This must belong to 
Bentham's L fruHculomm, a bad name ; for in oar plant the stems are 
wholly herbaceous, and I am not sure that the indurated and stout root 
is really perennial. The leaves vary from linear to broadly lanceolate, 
and the larger ones especially are beset with sharp salient teeth. The 
short peduncles, flowers, &c, accord with the published character and 
figure. 

5. Drtmaria frankenioides, H. B. K. Nov. Gren. & Sp. 6, p. 
21, t. 515; Torr. in Mex. Bound. Surv. 2, p. 86. Spergularia rupes- 
trisy Benth. Bot Voy. Sulph. p. 17? non Camb. The leaves are nar-, 
rower than in the figure above cited, and the small intermediate lobes 
of the petals are three instead of four ; otherwise there is no obvious 
difference, and No. 698 of Coulter's Mexican collection (from Zimar 
pan) is intermediate in appearance. Without examining the petals 
the plant might naturally be taken, as I suppose it was by Bentham, 
for a Sperfftdaria. 

6. Drtmaria crassifolia, Benth. Bot Voy. Sulph. p. 16. D. 
polycarpioides, Gray, PL Fendl. p. 12. 

7. Trianthema monogyna, Linn. ; Gray, PL Wright 1. p. 15. 

8. SiDA Elliotti, Torr. & Gray, var.? Gray, PL Wright 2, p. 
21. Frutescens. 

9. Abutilon Californicum, Benth. Bot Voy. Sulph. p. 8 ; var. 
foliis sublobatis discoloribus. 

10. Spheral ce A ixcana, Torr. in Gray, FL Fendl. p. 28, & 
Bot Mex. Bound, p. 39. One of the less canescent forms. 

11. Hibiscus (Bombigella) ribifolius (sp. nov.) : fruticosus, 
humilis, fere glaber; stipulis setaceis persistentibus ; foliis rotundatis 
subcordatis crenato-dentatis ssepe trilobis chartaceo-membranaceis venu- 
lis reticulatis; pedunculis axillaribus unifioris folio longioribus sub 
apice articulatis ; involucello 8 - 9-phyllo, phyllis lineari-setaceis calycis 
lacinias ovato-lanceolatas subsuperantibus corolla (purpurea?) triplo 
brevioribus capsulam subglobosam aequantibus; seminibus in loculis 
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plurimis laxe crinitis. — Caalis subpedalis. Folia semi - sesquipollica- 
ria. Corolla sesquipoUicaris. — Most allied perhaps to H. phomiceiu ; 
but the leaves are all rounded and obtuse, mostly lobed, and resem- 
bling those of a Ribes, the corolla much exceeding the calyx and invo- 
lucel, &C. The young stems and petioles are slightly pubescent ; the 
leaves perfectly glabrous. 

12. GossYPiUM, foliis omnibus integris cordato-ovatis, Behtlu L c. — 
Like the specimens noticed by Bentham from the same district, desti- 
tute of fruit The leaves of one specimen, however, begin to show 
lobes. It is probably a cultivated Cotton run wild. 

13. Melochia tomentosa, Linn. ^A common West Indian 
and Central American species, of which this is probably the northern 
limit." 

14. Eallstecehia gbandiflora, Torr. in PI. Wright. 1, p. 28 : 
var. DETONSA, Gray. 

15. Galphimia angustipolia, Benth. Bot Voy. Sulph. p. 9, t 5. 
Apparently G. Unifolic^ Gray, Gen. HI., is the same species, which 
extends across the continent on the southern border of the U. S. 

16. Kaewinskia Humboldtiana, Zucc. ; Gray, PI. Wright 1, 
p. 32. ( = Berland. ooU. no. 820, 889, 689, 906, 2340, 2359, 
1230, &C.) 

17. Mattenus phtllanthoides, Benth. Bot Voy. Sulph. p. 54. 
This has also been found on the eastern side of the continent, on tihe 
lower part of the Rio Grande, and at Key West 

18. Cardiobpbrhum molle, U. B. K. ? A single specimen with- 
out fruit. 

19. Caediospebhum ? pp. nov. A shrubby species, with the habit 
of Bentham's Gardiospermum tortuomm^ from the same district, but 
wholly glabrous and with a different foliage ; the fruit unknown, and 
therefore the genus uncertain. 

20. DoDON^A YiscosA, Linn. ? Destitute of flowers or fruit 

21. BuRSEBA MiCROPHYLLA (sp. nov.) : foUolis 14~16-jugis cum 
imparri 2-3 lin. longis oblongo-linearibus seu oblongis obtusis sessili- 
bus in rhachi supeme marginata ; pedunculis 2 - 3-floris brevibus. — 
(In Sierras Tul^, Sonora, leg. A. Schott, ex herb. Torr.) Frutex 
rigidus. Folia ad apicem ramulorum brevissimorum conferta. Flores 
hermaphroditi, an polygami ? Petala 5. Stamina 10. Discus 5-lobus. 
Ovnla ex cL Torrey in loculis solitaria suspensa. Cotyledones contor- 
tuplicatissima. — Mr. Schott collected this with a few flowers and young 
fruit Mr. Xantus, with fruit only, which is that of a Bursera. 
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22. Dalea CHRT80RHIZA (sp. QOY.) : pilosula ; caulibus perpluri- 
mis e radice annua ? filiformibus procumbenti-diffusis ; foliolis 7 - 10- 
jugis parvis (sesquilineam longis) oboYato-linearibus emarginatis subtus 
nigro-glandulosis ; stipalis minimis ; pedunculis folia superantibus apioe 
capitato-plurifloris ; caljcis pubescens dentibus oblongo-linearibus obta- 
sis tubo fere sequilongis. — Radix perpendicularis, ut videtur annua, 
cortice aurantiaeo. Gaules pedales et ultra, tenues, parce pilosuli. 
Spicffi breves circiter 12-fior8e ; rhachi inter flores glandulis ? singulari- 
bns fiisiformibus acutis obsita. Calyx inter costas glandulosus, lobis 
cum bractea ovata caljce breviori foliaceis glandula acuta apiculatis. 
Corolla brevis, violacea. Legumen pilosulum. — A well-marked species 
of this large, prevailingly North Mexican genus. 

23. Phaseolus filiformis, Benth. Bot Yoy. Sulph. p. 13. But 
the whole plant is puberulent The root is certainly annual. 

24. Phaseolus (Macroptilium) atropurpureus, DC. FL Mex. 
Ic ined., & Prodr. 2, p. 395 ; Torr. in Mex. Bound. Surv. 2, p. 50 ; 
var. SERiCEUS. I do not possess any specimen of Dr. Torrey's P. 
atropurpureusy which, described as a new species, may well be iden- 
tical with its homonyme of De CandoUe. Our South California speci- 
mens are identical with those of Mr. Schott, from the Rio Grande, 
dubiously appended to this species by Dr. Torrey, only they are for the 
most part still more silky-downy. The plant is of the section Mor 
cropHliumy but has a short calyx. The wings are deeply colored. 
The root is perennial. 

25. CouRSETiA ? GLAKDULOSA (sp. uov.) : foliis ramisquc glabratis, 
petiole in setam desinente, foliolis ellipticis mucronatis ; racemis saepe 
fasciculatis sessilibus brevibus plurifloris cum calyce viscoso-glandulosis. 
— Kami tortuosi, nodosi, nascentes cinereo-villosi. Stipulae setacese, 
persistentes. Foliola 7 - 9-juga, baud stipellata, petiolulata, 6-9 lin. 
longa, 3-4 Kn. lata, parce appresso-puberula, mucrone conspicuo. 
Flores ex axillis foliorum annotinorum orti ; racemi brevissimi saepius 
bini vel temi ; pedicelli conferti, 3 lin. longi. Bracts parvae, caducse. 
Calyx ebracteolatus, breviter campanulatus, 5-fidus, pills capitato-glan- 
dulosis viscosus ; lobis triangulari-lanceolatis acutis, 2 superioribus paullo 
brevioribus et connalis. Corolla ut videtur pallide lutea; vexillum 
latissimum, emarginatum, basi biauriculatum, auriculis parvis ; carina 
obtusa alls paullo breviori. Stamina diadelpha; anthers conformes. 
Ovarium subsessile, lineare, glanduliferum, 10 -12-ovulatum, continuum. 
Stylus gracilis a medio ad apicem subunilateraliter viUosus: stigma 
capitatum. Legumen ignotum. 
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26. Sttlosanthes tiscosa, Sw, (& gluHnofa^ H. B. K): var. 

ACUTIFOLIA. 

27. Ceotalaria lupulina, DC. 

28. GiBSALPiNiA Mexicana (sp. noY.) : inermis, glabra ; pinnis 
3-4-jogis cum impari ; foliolis 4-5-jugi8 ; racenuB plerumque simpli- 
cibas laxis ; filamentis infeme villosis petala flava vix superantibus ; 
OYario canescente; legamine glabrato acinadformi 5-6-8penno. — 
Var. a. foliolis venosis. In Nueva Leon et Ghihuahaa, Mexico, Ber- 
landier, no. 941, 2371, Gregg, Eaton & Edwards. Var. fi. Califor- 
NiCA : foliolis pleromqne aveniis, coll. Rich. no. 4, & colL Xantus. — 
Foliola 6-9 lin., in var. Calif. 3-7 lin. longa, obiongo- vel subrotundo- 
ovalia. Alabastra 3 lin. longa. Sepala intus sericeo-puberala. Pe- 
tala 4-5 lin. longa, glabra, suberosa. Legumina adnadfonna vel cul- 
trifonnia, plana, sesqui - bipollicaria, in spec. Berland. magis oblonga 
rectiuscnla. — This has long been extant in several collections, but we 
have onlj now, with the complete specimens of Xantus, fit materials for 
description. 

29. Mimosa Xanti (sp. nov.): Eumimoea, frutioosa, cinereo-pu- 
bescens; ramis aculeis infrastipularibus vel sparsis rarisve armatis: 
pinnia unijugis; foliolis 5-9-jugis oblongis supra velutino-puberulis 
subtus canescenti-pubescentibus et praesertim ad margines rhachique 
Btrigoso-setulosis ; capitulis globosis ; bracteolis hispidis coroUam qua- 
drifidam aequantibus ; calyce parvo hjalino setoso-ciliato. — Legumen 
ignotum. Pinnae petiolo dnplo longiores. Foliola 3 - 4 lin. longa, in- 
sequilatera, pennivenia, hinc nervo laterali percursa, setulis validioribus 
incnmbentibus quasi marginata. Pedunculi solitari vel bini, monoceph- 
ali, semipollicares. — Apparently a well-marked species of the CcuUe 
or PediruB subdivision, not described in Bentham's monograph. 

30. Ltsiloma microphtlla, Benth. in Lond. Jour. Bot. 3, p. 83, 
& PL Hartw. p. 345. Legumen generis, 3-6 poll, longum, 5-8 lin. 
latum, stipite 2 - 3 lin. longo. — Berlandier's no. 3144, coll. distributed 
bj Dr. Short, is a Ljsiloma, in fruit, belonging to Mr. Bentham's second 
division ; compared with Hartweg's no. 75, in fiower only, it appears to 
be the same species. Therefore the character of Z. desmostachys msj 
be completed as foUows : — Legumen lineari-oblongum, 6 - 7-pollicare, 
1 j^ - 2 polL latum, substipitatum. 

31. Calliandra Califorkioa, Benth. Bot. Voj. Sulph. p. 14, t 
11. Onlj a fragment, depauperate, with the pinnsa reduced to a single 
pair. Stamens bright red. 
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82. Leucjena macrophtlla, Benth. L c p. 90 ? In fruit only ; 
doubtful if Benl^am's plant, which was collected at Acapulco, and in 
flower only. From the pod and the look of the foliage it may be an 
AUdzzia, 

83. Acacia flexicaulis, Benth. in Lond. Jour. BoL 1^ p. 505. 
In fruit 

84. Acacia Farnesiana, Willd. — Also foliage of another species, 
perhaps A. GreggiL 

85. GBnothera siNUATA, Linn., var. huhifuba, Torr. & Gray. 
Except that the flowers are larger, the specimens accord with those 
from the counterpart peninsula of Florida. 

86. Mentzelia aspera, Linn. 

87. TURNERA PUMILEA, L. 

88. FouQuiERiA 8PINOBA, Gray, PI. Wright 1, p. 76. Bronnia 
spinosa, H.B. K Nov. Gen. & Sp. 6, t 528 ; Benth. Bot Voy. Sulph. 
p. 16. This was collected at Rayon in Sonora by Professor Thurber, 
but is not enumerated in the Botany of the Mexican boundary. 

89. EcHEYERiA FARiNOSA, Lindl. in Jour. Hort Soc 4, p. 292, ex 
Walp. Ann. Bot 2, p. 669. K lanceokOOj Nutt ? sed floribus longe 
pediceUatis. — The broad-leaved Echeveria collected by Dr. Bigelow 
in Whipple's Exploratio&, and referred to ^. lanceokUay Nutt, is evi- 
dently Lindley's JS, laxa. 

40. LoRANTHUS. A species of the section NotarUherOj OscUlantherOj 
indeterminable for want of foliage. 

41. Bandia arhata, DC? In fruit only. 

42. MiTRACARPiuM LiNEARE, Beuth. Bot Yoy. Sulph. p. 20. The 
leaves vary from linear to lanceolate. Seeds sa in M, hrevt/hrunij 
which is probably a form of M, Hneare with a smaller corolla. 

48. HousTONiA (Anotis) asperuloides. HedyoHs asperuloideSy 
Benth. Bot Voy. Sulph. p. 19, t 18. This nearly approaches some of 
the various forms of ff. angtbstifolia ; but the capsule is more clavate- 
turbinate and the seeds are smooth, not pitted. 

44. Pectis multiseta, Benth. Bot Voy. Sulph. p. 20. 

45. Pectis (Pectidium) punctata, Jacq. A single fragment, per- 
fectly resembling the West Indian plant 

46. Hofmeisteria fasciculata, Walp. Bepert. 6, p. 106. He" 
logyne fascictdatOy Benth. Bot Voy. Sulph. p. 20, 1 14. The leaves are 
less dissected than in the specimens figured, ofren cordate-orbicular and 
obtusely or obscurely lobed, or only crenate, others three-cleft. H* ure- 
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nifoHa wonld seem to differ mainly in the greater number of set® and 
pale» of the pappus. H, pluriseta is more different, having much fewer 
involncral scales as well as flowers, the innermost of the former much 
broader, the bristles of the pappus, <&c. more numerous. The slender 
and numerous interior scales of the invoiucre of ff, fascicukUa are de- 
ciduous with the flowers. 

47. Cabphephobus atbiplicifolius (sp. nov.) : caule basi fruti- 
coso ; ramis patentibus ; foliis oppositis hastatis vel triangulatis plerum- 
que laciniato-dentatis petiolatis utrinque appresso-pubescentibus seu hir- 
tellis ; corjmbis nudis poljcephalis ; capitulis drciter 20*floris pedicello 
brevioribus ; involucri squamis oblongis, exterioribus brevioribus cine- 
reo-pubescentibus, interioribus paleisque receptaculi fere scariosis ; pap- 
po plumoso albo ; achenio piloeo ; corollis antherisque ut yidetur flavi- 
dis. — Folia cum petiole 4-6 lin. longo 1 -^-poUicaria; flondia parva, 
sessilia. Pedicelli 4-8 lin. longi, glanduloso-puberi. Capitula semi- 
pollicaria. Involucrum floribus dimidio breyius, squamis leviter striatis 
obtusiusculis, interioribus glabris. Corolla e tubo brevi extus glanduli- 
fero infundibuliformis, glabra, lobis brevibus late ovatis siccitate flavis 
extus parce hispidulis. Anther® semi-exsertas. Stylus basi baud bul- 
bosus ; ramis planiusculis obtusiusculis minutim hirtellis. Fappi setad 
circa 20, longe et moUiter plumosus. — Without the pale® on the recep- 
tacle, which subtend each flower and are rather persistent, this plant 
would be taken for a plumose BricheJUcu It is a close congener of the 
other South Califomian species, O.junceiu, 

48. Pbrittlb Califobnica, Benth. Bot Voy. Sulph. p. 28, 1 15 ; 
forma biaristata, aristis achenio brevioribus. — The awns of the pap- 
pus are less barbellate as well as shorter than in the published figure, 
and uniformly two in the flowers examined. The achenium is broader 
than in any other species, being obovate-oblong, with the summit, bear- 
ing the pappus, narrow ; when mature broadly obovate with a much 
thickened callous margin, more so than is represented in the figures, or 
than appears in the younger fruits ; the corona of the pappus is much 
more delicate than is shown in the figure, and dissected into slender 
hyaline squameUse. 

49. SoLiDAGO (Euthamia) diffusa : laxe ramosissima, subgluti- 
nosa ; foliis fere filiformibus subcanaliculatis ; capitulis oblongis subcla- 
vatis ; fioribus disci 4-5, ligulis - 2 ; alveolis receptaculi paucis longe 
paleato-productis. Ericameria diffusoy Benth. Bot. Voy. Sulph. p. 23. 
— '^Fruticulus humilis" according to Bentham ; but our specimens. 
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although they inclade not the root or base, seem to be herbaceous. I 
cannot doubt that the plant is a true congener of ScUdago (Euthamia) 
tenuifolia and lanceokUOy of which it has the habit (though more loosely 
branched), involucre, flowers, stigmas, &c. Only the flowers are fewer, 
and therefore also the fimbrillse of the receptacle, which are more elon- 
gated, chafiy, and combined in the centre of the receptacle. C(«n- 
monly, however, all the flowers are hermaphrodite and tubular, but one 
or two of the marginal ones are becoming liguliform and their stamens 
abortive.' This adds another to the many intricate transitions among 
the Chrysocomeous genera which I have had occasion to notice. If, 
in any revision, Euthamia is adopted as a genus, it may well embrace 
Bigehvia of De CandoUe. 

60. ApLOPAPPtrs ARENABius, Beuth. Bot Voy. Sulph. p. 24 Fo- 
lia ramealia oblonga vel lanceolata, caulina (prsesertim inferiora) spathu- 
lata, magis indso-dentata quam undulata (dentibus mucrone cuspida- 
tis), ima nunc lyrato-subpinnatifida, majora pollicaria vel paullo longi- 
ora. — Mr. Bentham's specimens were probably older, and wanted 
the lower cauline leaves. In ours the stems are nearly or quite her- 
baceous, 

51. Baocharis c^bulesoeks, DC. Frodr. 5, p. 402. Same as the 
Northern Mexican plant 

52. Baochabis yiMiNEA, DC. Prodr. 5, p. 400? This accords 
with what was named B, Douglcuii in Whipple's Fadf. B. B. Explora- 
tion, and with spedmens gathered in California by Fremont in 1845. 
Although allied to B, Botiglani, it is not the same, but I believe is De 
CandoUe's B. viminea. The heads are larger and looser than those of 
B, Douglasii; the scales of the involucre broader, the outermost ovate, 
the innermost oval-lanceolate, smooth, and more scarious. The speci- 
mens of Xantus all have the heads diseased or monstrous, probably by 
the puncture of insects. 

53. Pluchea subdegurbbns, DC. ? var. fabyifolia. Folia ses- 
quipollicaria vel breviora, 2^-3 lin. lata, fere ad basin usque argute 
serrulata, basi in alas lineares decurrentia. — This is quite different 
from Hartweg's no. 112, and probably really belongs to P. subdecur- 
rem, 

54. Fbanseeia ambbosioides, Cav. Ic 2, p. 79, t. 200. 

55. Feansebia tenuifolia, var. TBipiNNAxirroA, Gray, PL Lindh. 
2, p. 227, & PL Wright. 1, p. 104. Ambrosia frtUicosa (exd. /3.) 
and A. confertiflora, DC. Canescent forms. 
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56. Fransebia PUBaLA, Nutt A single specimen, without flow- 
ers ; perhaps a dwarf and more canescent state of the preceding. 

57. Hymenoclba sp. without flowers or fruit, the branches bearing 
abnormal growths, incited bj the punctures of insects. Doubtless one 
of the two published species. 

58. Heliopsis buphthalkoibes, DnnaL H. canescens, H. B. K. 
Forma minor. 

59. Aldama uniserialis, Graj, PL Lindh. 2, p. 228. Somewhat 
depauperate specimens, well agreeing with the Texan plant 

60. YiGuiEBA DBLTOiDEA (sp. uov.) : hcrbacca, pubero-scaberula, 
ramosa; ramis polycephalis ; foliis inferioribus oppositis, superioribus 
altemisy omnibus deltoideis vel subcordatis obtusis subintegerrimis lon- 
giuscule sen breviuscule petiolatis supra scabris subtus albido-pubes- 
centibus ; capitulis corymbosis ; involucro biseriali disco breviori, squa- 
mis lineari-oblongis obtnsiusculis canescentibus ; receptaculo breviter 
conico, paleis latis mucronatis ; acheniis prsBsertim ad margines longe 
YiUosis ; pappi aristis breviusculis paleis intermediis latis bis terve longi- 
oribus. — Folia 1^-2 polL longa, basi 1-lj^ lata, trinervia; petioli 
3-6 lin. longi. Fedunculi ^-2 pollicares. Capitula semipollicaria. 
Ligulse 6-8, oblong89, 10-nerves. Achenia matura fere 2 lin. longa: 
pappi pale» ex angulis ortse lanceolataB, in aristam hispidam corolla 
breviorem products ; intermediae utrinque 2 latss yel 1 latissimsB, trnn- 
catse, subintegrss, firms, } lin. alts. — A well-marked species. Plant 
apparently more than two feet high, the base of the stem not seen. 

61. YiGUiEBA TOMENTOSA (sp. noY.) : fruticosa; foliis oppositis 
petiolatis subcordatis (raro subhastatis) sensim acuminatis serratis pube 
moUi utrinque tomentosis subtus incanis; capitulis corymbosis; inyo- 
lucri discum subeequantis squamis 1 - 2-serialibus lanceolatis incanis; 
receptaculo parvo subconico, paleis lanceolatis muticis ; acheniis villosis ; 
aristas 2 longis et squamellas plures parvas'gerentibus. — Frutex vel 
sufirutex ramosus, ramulis junioribus molliter pubescentibus. Folia 
(cum petiole 8-6 lin. longo) 8 - 5-pollicaria, e basi leviter cordata 
(nunc truncata, raro hastata) sensim attenuata, argute serrata, basi 
trinervia ; floralia parva, linearia. Pedunculi 1 - 8-pollicaria. Capi- 
tula quam prsecedentis paullo minora. Ligulas amplas, pollicares, cir- 
dter 15-neryes. Pappi arists subulataB, achenio SBquilongs ; squamellas 
intermedin utrinque 4-6 angustas vel 2 profunde 2-3-fida, laciniato- 
fimbriatae, aristis multo breviores. — A true VtguierOy with the habit 
rather of Oyed^xa, 

VOL. V. 21 
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• 62. CoREOCARPUS HETEROC ARPU8 (sp. Dov.) : annoa ; foliis mem- 
branaceis punctatis bipionatifidis, segmentis brevibus bine inde denta- 
tis ; acheniis exterioribus obovatis ala pinnatisecta cinctis, interioribus 
longioribus clavatis plerumque exalatis nunc tuberculosis exasperatis, 
omnibus calvis. — Herba gracilis, pedalis, capitulis corjmbosis, involu-' 
cro 2 lin. longo, ligulis 2-4, lineas 3 longis. — I am confident that 
Bentbam's Ooreocarpus partkeniotdes, and bis Acoma dtssecta, along 
with the present plant, belong to one genus, for which, from its analogy 
to Coreopsis, the name of Ooreocarpus may be preferred. Its nearest' 
relationship is with Leptdsyne on one hand, and, still more, with Ohry- 
saniheUum and Heterospermum on the other. In the next complete 
revision of the Bidentoid or CJoreopsoid genera with fertile rays, I ex- 
pect to see all these four and some others reduced to one (ffeterosper- 
mum), which will be the analogue of Ooreopsts, and about equally 
polymorphous in the achenia, &c. — Although the Ooreocarpus (Acoma) 
dissecta is described as a ^ suffrutex,'' with linear entire lobes to the 
leaves, and the acheninm with a narrow entire wing, yet I am not sure' 
that it is really distinct fix>m the present plant. The indurated stems 
and roots of some annuals of a dry region are not rarely described as 
fruticose ; and the achenia of Bentbam's plant, I suspect, were fisir from 
mature. Yet our specimens are those of a tender and slender annual, 
and even the ovaries show the rudiments of the lobed wing, which at 
maturity is dissected in the manner of most Ooreopsides oi the section' 
Ooreoloma, only more coarsely. The inner disk-achenia are longer and 
much narrower than the rest, are more or less roughened or tuberculate, 
and mostly quite wingless. The disk-corollas show a bearded ring at 
the summit of the proper tube. This Bentham describes, but the artist 
has neglected to delineate, in his O. partkeniotdes ; on the other hand, 
the artist delineates the same thing in the Acoma dissecta, while it is 
not noticed in the description. Of the latter plant, also, the appendages 
of the style are described as "vix puberula," while the artist makes 
them hairy. In our plant these appendages are elongated linear-subu- 
late and minutely hispid. 

63. Heterospermum XAxti (sp. nov.) : tenue, glabrum ; foliorum 
segmentis paucis angustissime linearibus integerrimis ; pedunculis fili- 
formibus; involucri exterioris squamis hand ciliatis interiores vix 
a^quantibus; ligulis 7-8 elongatis; acheniis radii calvis ala lobata, 
disci linearibus longiuscule biaristatis. — Only a single specimen was 
collected, of a slender annual, 6 or 7 inches high, hardly sufficient for 
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description, but interestiiig from the resemblance of the marginal 
achenia to those of the foregoing plant in the wmg, as far as can be 
judged from the immature state. The disk-achenia, and indeed the 
whole structure, except the fertile achenia, accord with Btdens. 

64. FoROPHYLLUM GRACiLB, Beuth. Bot Yoj, Sulph. p. 29. The 
specimens accord with Bentham's description, except that the involu- 
cres are five or six (instead of four) lines in length. Into this my P. 
Greggii appears to pass, with involucres from six to eight lines in 
length, and with mostly rostrate achenia. 

65. Dysodia sfeciosa (sp. nov.) : fruUcosa, glabra, valde ramosa ; 
ramis apice nudis monocephalis ; foliis oppositis trisectis, segmentis 
petiolulatis rotundatis argute inciso-dentatis vel trifidis lobis incisis den- 
tatisve, dentibas nonnuUis glandula grossa infraterminali instructis ; in- 
volucro bracteis subulatoHsetaceis grosse uniglandulosis cincto; squamis 
linearibus subulato-acuminatis, ligulis involucrum longe superantibus ; 
acheniis glaberrimis. — Frutex vel suffrutex ut videter ultra-bipedalis, 
ramis patentibus, ramulis floridis herbaceis gracilibus in pedunculum 
1 - d-pollicarem sub capitulo leviter incrassatum. desinentibus. Foliola 
4-6 lin. longa, membranacea, nunc rigidula, glabra vel tenuissime pu- 
berula, aut rotundata grosse inciso-dentata, aut 3-5-fida lobis argute 
indsis. Fetioli et petioluli interdum lobulis dentibusve parvis 1 -2'in- 
struct!. Capitulum fere poUicare. BractesB tenues, aristatae, involu- 
crum dimidio breviores. Involucri squamas 17 - 20, rigidas, sub acu- 
mine setaceo grosse uniglandulosae, infeme glandulis 2-4 juxtamargi- 
naUbus elongatis saepe notatae. Ligulas 14-16, conspicuae, aurantiaceae, 
oblongaB, semipollicares. Beceptaculum breviter. hirsutum. Fappus 
albus, 10-paleolatus, paleolis lato-linearibus 7-9-setosis. — A striking 

. species, helping to connect Clomenocoma with Dysodia, But the invo. 
lucre is as uniserial as in other Dysodice, So it also is in D. maniana 
(Chmenocoma mantana, Benth. FL Hartw. p. 86, 351), which Bentham 
is disposed to refer to D. grandijhra of De CandoUe. It is, I think, 
distinct from, though strictly congeneric with, that species. 

66. Gnaphalium leucogephalum, Gray, FL Wright, 2, p. 99. 

67. Malacothrix parviflora, Benth. FL Hartw. p. 321 ? 

68. Maoreightia intricata (sp. nov.) : tenuiter sericeo-puberula, 
mox glabra ; foliis coriaceis cuneato-oblongis retusis leviter triplinerviis 
parvis (6-12 lin. longis). — Intricato-ramosus, ramulis rigidis. Fe- 
dunculi fructiferi 3 lin. longi, solitarii. Bacca globosa, magnitudine 
prani, calyce crasso-coriaceo trilobo stipata, 6-sperma. — The flowers 
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are unknown ; but the plant must be a MacreighHdy and the most north- 
em species of the genas. 

69. DiCLiFTEBA BSBUPiNATA, JuBS.; Nees. in DC. Prodr. 11^ p. 
474 ; Torr. Bot Mex. Bound, p. 125. 

70. Serioographis Califorkioa, Gray in Torr. Bot Mez. Bound. 
Surv. p. 125. BdoperoM GaUfornieciy Benth. Bot Toy. Sulph. p. 88. 
This is very variable in the foliage and pubescence ; the leaves cm 
some specimens less than an inch, on others over two inches long; the 
inflorescence, calyx, &c. sometimes cinereous-puberulent, somedmes 
conspicuously glandular-pubescent The coroUa is minutely puberulent 
or glandular. The pedicels vary from one to three lines in length. 
Sterile base of the capsule twice the length of the seed-bearing portion. 
Seeds turgid-lenticular, with a very smooth testa. 

71. Htptis laniplora, Benth. Bot Sulph. p. 42, 1 20. The figure 
does not represent the wool of the calyxes and pedicels half dense 
enough : it forms a wide white nitnbuB^ more than thrice the breadth of 
the enclosed flower, the hairs of which, moreover, are beautifully and 
dendritically branched. — HypHs Bmaryi^ Torr., irom the interior CaU- 
fornian desert, 00* the upper Colorado, is an allied spedes, but with fur- 
furaceous-canescent and barely serrulate leaves, and the branched wool 
of the calyxes also short and furfuraceous. 

72. Htptis tephrodes (sp. nov.) : herbacea ? erecta, pube brevis- 
sima molli undique canescens ; foliis lanceolatis aoutis obtuse serrulatiB 
in petidnm brevem attenuatis, floralibus subulatis parvis ; verticillastris 
plurifloris laxis approximatis in racemes vel spicas crebiiores panicula- 
tas confluentibus ; Uucteis minutis setaoeis ; calycibus oum pedicello 
sub»quilongo lana brevi nivea dense vestitis, tubo asquali oblongo-cam- 
panulato dentibus setaceis »qualibus; corolla vix calyce longiore. — 
Folia utrinque tomento appressisimo albido mollia, obsolete venosa, cau- 
lina 2-pollicaria, 4-6 lin. lata ; ramealia decrescentia linearia. Pani- 
culsB floribundaB, aphyllae. Calycis fructiferi tubo vix sesquilineam 
longo. — A well-marked species of this great genus, of the same section 
with H. aUndOf to which it is considerably related. In both the pubes- 
cence of the calyx is dendritic 

78. TotJRNEPORTiA VELUTiNA, H. B. K. Nov. Geu. & Sp. 8, p. 79, 
t 201. 

74. Heliotropium Curassavicum, Linn. 

75. Eritrighium (Rutidocartum) heliotropioides, Torr. Bot 
Mex. Bound. Surv. p. 140. Antiphytum hditropiatdes, A. DC. Prodr. 
10, p. 122. 
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76. ERiTBiCHnnc ANausTiFOLnrM, Torr. in Pacif. R. B. Rep. 5, p. 
863. Accords with no. 500 of Coulter's Californian colleotion, which 
is referred to this species bj Dr. Torrej. No. 85 of a former colleo- 
tion of XantoSy made in the State <^ Cahfomia, is a diffnent species, 
near to or a yarietj of E, croisisepalwn^ Torr. 

77. BuDDLBiA CROTOiroiDES (sp. Bov.) : tomento albido denso; 
foliis e basi subcordata ovato-oblongis sea ovato-lanceolatis sensim actt-: 
minatis vel acatatis creberrime crenulatis, yenis subtas prominalis reti- 
culatiB; ramis teretibns; panicala densa pyramidata; capitnlis flori- 
busque tomentosis sessilibus ; corolla caljcem vix superante.— - Frutez. 
Folia d - 4-pollicaria, dense ac molliter tomentosa, tomento albo in coe- 
ta Tenisque mox fulvello, venulis subtas conspicuis versus margines 
IsBte reticolatis. GorolisB sicut calyces extus dense tomentosie. — Be- 
lated to B. Humhcldtiana and B. ccrdatOj but distinct in the woolliness, 
the terete branches, &c The tomentum probably falls with age from 
the upper face of the leaves. 

78. EusTOMA EXALTATUM, Griscb. in DC. Prodr. 9, p. 51. 

79. QuAMOCLiT cocciNEA, Moeneh. 

80. Ipoilaa (Phabbitis) Nil, Both. 

81. Ipoblsa sdcuata, Qrt. A form with the divisions of the leaves 
nearly entire. 

82. Jaoqubhontia ABUTiLomES, Benth. Bot Yoy. Sulph. p. 34. 

83. EvoLYULUs alsikoibbb, Linn. 

84. SoLAKUM BLAAONIF0LIT7M, Cav. Ic t 243; Dunal in DC. 
Prodr. 13, p. 290. S. Hindtianumy Behih. 1. c 

85. Phtsalis glabba, Benth. Bot Yoy. Sulph. p. 39. But thie 
leaves are not thickish. 

86. Datuba discolor, Bemh.; DC. Prodr. 13, p. 541. D, Th^ 
ffuuii, Torr. in Pacif. B. B. Bep. 5, p. 362, & Bot m Mex. Bound. 
Surv. p. 155. Stranumia CwraMsavicOj &C., Herm. Par. Bot p. 233, 
cum ic Cinereo-pubescens. Corolla quam 2>. Stramonii longior. 
Capsula mox nutans, aculeis gradlibus aequalibus pubescentibus ultra- 
pollicaribus horrida. — I have little doubt that this is the West Indian 
D. diseoloTy although the name is not appropriate to it The plant of 
Professor Thurber from Corralitas, mentioned by Dr. Torrey, is, I sup- 
pose, D. querctfoUoj H. B. K, which has also been collected by C. 
Wright (na 527) and others, on the Bio Grande in New Mexico. 
This bears an erect fruit, the spines of which are unequal (the larger 
an inch or more in length), compressed, and with dilated bases, gla- 
brous or nearly so. 
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. 87. NicoTiANA Mexicana, Schlecht in Linnffia, 15, Hit p. 95? 
Belongs to the section Tabacum; perhaps the same as N. caudatcLy 
Nutt PL Gamb. 

. 88. NicoTiAKA IPOMOPSIFLORA9 DunaL (M09. and Sesse. Ic Mex.) 
in DC. Prodr. 13, p. 559.. N. Tabdcaniy ybt,?? Benth. PL Hartw. 
no. 205. JV. tnganophyUoj Dunal. in DC. L c p. 562. *^K muUi- 
Jloroy Nutt. PL Gamb.?" (sed ubi?) Torr. in Paci£ R. E. Rep. 5, p. 
362? — A common North Mexican specieis extending into the United 
•States, rather variable, but well marked. When fully developed the 
fruiting racemes are long, virgate, and unilateral, and the corolla (6 or 
.8 lines long) is white or greenish-white, or yellowish, with a small five- 
angled border. The whole plant is viscid. It is no. 579 of Coulter's 
-Califomian, and 1255 of his Mexican collection. It occurs in Wrighfs 
.first Texan-New-Mexican collection without a number (unless the num- 
ber is lost from my set), in his later collection.it is no. 1607. . Wright 
abo collected it in Texas as early as the year 1848 ; also Lindheimer, 
in his colL 1850 (800), ^N. rupicola, Lmdh. mscr.!'; Dr. Gregg in 
Mexico (no. 61, and without a number) ; Thurber in Sonora (no. 
987) ; and Dr. Bigelow in the interior of California. . I believe it is 
also Berlandier^s no. 1361, from San Louis Potosi; but th^ specimens 
(in fruit) are too poor to determine. No. 75 of Xantus's Fort Tejon 
collection is of a different but allied species, perhaps i\^. sardidctj 
Lehm. I cannot find any << JV. muUifiora*' in Nuttall's paper on Gkun- 
•bell's collection. 1 

89. Ltcium bbevipes, Benth. Bot. Toy. Sulph. p. 40 ; Miers, BL 
S. Amer. PL2, p. 117,t. 69. 

90. Vallbsia dichotoma, Ruiz & Pav. ex Benth. Bot Voy. 
-Sulph. p. 38. Leaves lanceolate-oblong, even the nascent ones gla- 
brous. 

91. AsGLEPiAS SUBULATA, Decaisnc?; Torr. in Pacif. B. B. Bep. 
5, p. 862, t. 7, & Bot Mex. Bound, p. 164. 

92. BoERHAAViA EREGTA, Linn. A slender form, not uncommon 
in Sonora, Western Texas, &c 

93. BoERHAAViA 8PICATA, Chois.?; Torr. in Bot Mex. Bound, p. 
171. This is most allied to B, Wrightii. The lowest leaves are ovate 
or oblong and obtuse, but the upper ones narrower and cuspidate-acute, 
often attenuate-acuminate, the margins mostly very undulate, the sur^ 
faces brown-dotted. Nothing is more variable than the size of the 
perianth in this genus. Instead of being small, as in the specimens 
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described by Dr. Torrej, in the present spedmens wben well expanded 
they' are three lines in diameter; the fruit from 1^ to 1^ lines long, 
usuallj obtusej sometimes truncate at the summit ; pedicels half a line 
or a line long. The stamens are 3 or 5.- . 

94. EiaooONUM angulosum, Benthi in Linn. Trans. 17, 1 18. 
. 95; Antigonon LEPTOPUS, Hook. &; Am. Bot. Beech. Toy. p. 308, 
t 69. In some specimens all the upper leaves are subsesaile, and the 
rest short-petioled. ' Sepals ro6e-red« . > < . 

96. Stegnosperma halimifoliuh, Benth. Bot Toy. Sulph. p. 17, 
1 12. ' In flower and fruit' But the' kernels of the mature seeds have 
been destroyed by insects, so that the form of the embryo cannot be 
made out The ovary shows the rudiments of the dissepiments at the 
summit of the oelL The five arilli cohere so that, after dehiscence, the 
contents of the capsule fall as a globular miass. 
' 97. Chenopodiuh album, Linn. 

- 98. Celosia floribunda (sp. nov.) : caule herbaceo (vel suffhiti-' 
coso ?) ramoso fere glabro ; foliis coriaceis deltoideo-ovatis nunc subhas-' 
tatis trilobisve basi in petiolum decurrentibus subtus tomentulosis pu- 
berulisve reticulatis ; spicis subdensifloris paniculatis, paniculis in thyr- 
sum amplum oorymbiformem confertis; floribus plerumque digynis; 
sepalis albidis ovalibus obtusissimis ecarinatis obsolete 8-5-nerviis 
bracteas uninerves triplo superantibns; ovulis seminibusque 3 - 4 ; utri-' 
culo calycem adaequante. ^^ Rami validi, striata. Folia cum petiolo 
4 - 6-lin. longo 2 - 3-pollicaria, crassa, scabrida, mucronata, ovata sen 
ovato-lanceolata, nunc Integra, nunc subtriloba vel subhasta, lobis rotun- 
datis. Thyrsus maxime floribundus densus. Flores sessiles, vix ses- 
quilineam longi, scarioso-albi, denique fusoescentes. Stamina ima basi 
monadelpha. Utriculus ovoideus, circumscbsus. — This would appear 
to be allied to the Arabian and Abyssinian G, papuUfolia, 
% 99. Amblogtne (Sarratia) fimbriata. Sarratta Berlandieri^ 
y9iX. fimhricUa (& var. denticulataf), Torr. in Bot Mex. Bound, p. 179. 

100. Amblogtne (Sarratia) Torreti. Sarratia Berlandieri & 
var. emarginaiay Torr. L c, non Moq.* 

* Moqnin-Tandon'fl first thooghts, which were to combine his Sarratia and Am- 
hiogyne, seem to hare been the best, and, in the next general revision of the order, 
when the sabdirisions come to be grounded upon characters of more conseqaence 
than transTene dehiscence or the want of it, will probably be acted npon. Amblogjfne 
will thos form a natural and pretty well defined genns, distinguished by the natnie 
of the sepals of t^e female flowers, their anion at the base, which hardens more or 
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101. Fbcbliohia nfTBRRUPTA, Moq. in DCS. Frodr. 13, 2, p. 421. . 

102. MoziKNA OANESCBNS, Benth. Bot Yoj. Sulph. p. 52, t 25. 

103. Cnidoscolus angustidsns, Torr. Bot Mez. Bound, p. 198. 

104. Biomns communis, Linn. ColtiTated? 

105. ApflOKA gSBBAfA, Torr. in Bot Mex. Bound, p. 197. 

. 106. EiTPHOBBiA HiNDfliANAy Benth. Bot Yoj. Sulpbu p. 51, t 24. 
Without flowers or fruit 

The following determinations and notes upon Buphorbue are com- 
municated bj Dr. Engelmann. 

107. ^ EuFHOBBiA LBUGOPHTLLA, Benth. Bot Yoj. Sulph. p. 50. 

less, and the separatioii of the fnictiferoas calyx from its insertion with the acfaeniom 
enclosed. The known species may be disposed as follows : — 

AMBLOGY]^, Baf, (Amblosyne & Soarratia, Moq.) 

\ 1. AMBLOGYNB ybra. Sepala fl. fcBm. infernfi modioe connata, frocttiera 
urceolata- sea infimdibaliformi-connlTentia apioe patentia. Utricnlos hand sen tix 
circnmscisse dehiscens. 

1. A. POLTOONOiDBS, Raf. (A. pohfgonaides & Sarrada BerUxndieri, Moq. in 
DC. Frodr. 13, p. 268, 270.) Sepala $ snbspathnlato-linearia, snbseqnalia, triner- 
vata, nenris simplieibas. — Berlandier's specimens of no. 2276 [s 859], on which 
Moqnin founded his Scarratia Berkmdieri, are very poor, and perhaps did not really 
i^ord a circnmscissile dehiscence. In. these, and in mach better specimens of the 
same species from Bexar (Berlandier's 2411 =:= 981) I find the ntricle to open irreg- 
ularly or Tertically near the base ; and the plant clearly belongs to A, polygonoida. 
— The Amarantm pdygonoideB of Wight's Icones Ind. Or., t 512, is no more an' 
Ambiogyne than his t 719. The former probably represents Euxokta polj/gamtu. 

2. A. UBCBOLATA. {Amormihus taroeolatus, Benth. Bot. Voy. Salph. p. 158. 
Sarratia urceolata, Moq. 1. c.) Sepala $ insaqaalia, infra laminam spathnlato-orbi- 
cnlatam [pinnato-] nervosam (nervis ramosis viridibus) 2 exteriora snbangnstata 
tricarinata, 3 interiora valde angnstata unicarinata.— Bentham makes no mention of 
a circnmscissile dehiscence in this species, nor indeed does Moquin. 

Yar. OBCORDATA : lamina sepalomm emarginata fere obcordata. AmUogynepo^ 
hfgonmde»f Torr. in Bot Mex. Bound, p. 170, quoad pi. colL Wright, no. 1746. — # 
This, I suppose, is a variety of ^. urcedata (which I hare not seen), with the char- 
acters of which it well accords, except that the lamina or dilated summit of the 
sepals is strongly notched (otherwise quite entire), and nearly obcordate in shape. 
The utricle is not drcumscissile. The pinnately-reined or nenrose dilated lamina, 
and the great contraction below of three of the sepals, at once distinguish this from 
A.pdlifgcnoid€S. 

\ 2. SAKBATIA {Sarratia^ Moq. pro parte.) Sepala fl. foem. basi tantum con- 
nata, fructifera pi. m. patentia. Utriculus circnmscisse dehiscens. — Caules erecti. 

3. A. viMBBiATA (Sarratia Berlandierif xwr.Jimbriata, Torr. I. c): canle ramls- 
que Tirgatis ; foliis lineari-lanceolatis ; glomernlis globosis in axillis foliomm sessi- 
libufl et Bupeme in spicam snbaphyllam congestis sen approximatis ; bracteis calyce 
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, These specimens, from the original locality of the species, perfectly 
agree with Bentham's description, but would be called rather grayish- 
hoary ihan snow white ; the leaves are very deeply and almost pecti- 
nately dentate, supported by extremely short petioles ; the appendages 
of the dark red or almost black glands are very unequal, as they com- 
monly are in AnisophyUumj and in no species more so than in E, adc' 
napteroj Bertol. {E. diaiea, H. B. K.), the posterior ones being always 
the largest ; in the specimens before me the posterior appendages are 
one line broad and half as long, the anterior ones scarcely more than 
half a line broad and somewhat shorter ; they are always crenate or 

breTioribos maticis ; sepalis ^ obtasis, $ basi connatis snbfleqnalibuB e basi angnsta 
(nniiiervi sen Id latioribns obsolete trinervi) in laminam flabellatam tenniter scario- 
sam radiato-nervosam ambitn fimbriato-iDciaam (frnctif. patentissimani) maxime 
coneato-dilacatis. — Valley of the Bio Grande near £1 Paso, and on the Sao Pedro, 
W. Texas, Wright, 582, pro parte. On the Gila Biver, Schott. Lower California, 
XantoB, snpra, 99. — Nearly dioecious ; the female plant only collected, among the 
flowers of which 'a male flower, with five Aarrowly-oblong and obtnse sepals, may 
rarely be detected. Female sepals more connate at the base than in any of the fol- 
lowing. 

4. A. ToBRBTi (Sarraiia Beriandieriy cum var. emarginata, Ton*. 1. c, non Moq.) : 
dioica ] foliis ovato-oblongis sea oblongo-lanceolatis ; glomemlis panicnlato-spicatis 
et axillaribns; bracteis sepalisqne masculis cnspidato-acuminatis ; sepalis $ ima 
basi coalitis sabseqaalibas obovato-spathnlatis aninerriis, nervo simplid sen leviter 
pinnatim ramoso, apice rotnndato integerrimo retaso Tel emarg:inato. — On the Mex- 
ican border from the Rio Grande (Dr. Bigelow, Dr. Parry, &c.) to Lower Califor- 
nia, Xanuu, sapra, no. 100. A variety with linear or oblong-Hnear leaves and vir- 
gate spikes was collected near the soorces of the Nebraska, by Mr. Henry Engel- 
mann. — I haye not seen Dr. Torrey's S. Berlandieri var. dentiadata, with narrow 
leaves and erose-denticulate sepals, gathered by Tharber at Santa Craz, Sonora, 
which seems to connect the present species with A.Jimbriata. 

5. A. BOABIOBA (Amarantus KoriomUy Benth. 1. c t. 51, Sanratia acariota, Moq. 
1. c), from Western Tropical America, I have not seen. From the figure and de- 
scription it is apparently most nearly related to the foregoing species, bnt is a much 
coarser plant, with the " habit and inflorescence oi Amarantva retroflexus" aristate 
bracts surpassing the flowers, deeply emarginate sepals to the female flowers and 
obtnse ones to the male flowers, which is far from the case in A, Torreyi if the male 
specimens in the Lower Califomian collection really belong to that species. 

6. A. 8QVARRUL08A (Sderopm aqvamthnu, Anderss. ined., from the Galapagos) 
is another species with the broadly ovate or rhomboid-obovate lamina of the female 
sepals all abruptly contracted into narrow claws. 

The genus Sderopus was evidently founded upon an abnormal character, a thick- 
ening of the peduncle and pedicels which occurs in various AmaranteuxoB. Schra- 
der's S. cnusipes is an Euxolm, A part of no. 582 of Wright's Texano-New Mexi- 
VOL. V. 22 
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even deeply incised, the posterior more so than the anterior ones.* 
Ovary and capsule together with the styles hairy, but the stipe gla- 
brous: styles longer than ovary, distinct, about two thirds divided: 
stigmas scarcely clavellate. Seed oval, sharp angled, slightly undulate, 
nearly 0.5 line long. 

108. ^ Euphorbia setiloba, Engelm. in Bot 'Williamson, Pacif. B. 
B. Rep. 5, p. 364. Identical with the plant irom the lower Colorado, 
described in the report above cited. Boot thick, but evidently annual ; 
many stems from a few inches to a span long, almost verticillate from 
the very base, an arrangement which is very striking in the Califomian 
JB, pofycarpa and the European JS, ChanuBsycej but not so distinct in 
most other AnuophyUa. Lower leaves coarsely serrate; upper ones 
entire; in the Colorado plant all nearly entire. Involucra minute, 
scarcely a third of a line long ; the glands perpendicular, not horizontal, 
dark red, with conspicuous white laciniate appendages. Male flowers 
5 - 8 ; in the original specimens scarcely ever more than 3. Ovary and 
capsule covered with short pubescence (not hispid) ; styles nearly \ 
line long, very slender, their branches remarkably club-shaped ; seeds 
scarcely 0.4 lines long, sharp angled, acute, transversely rugose. — 
Distinguished from the closely allied E, pclyearpa by the slit in the 
posterior part of the involucrum, the shape of the appendages, and the 
more acute and much more rugose seeds. — E, teUloha has also been 
collected by Dr. Newberry in the sandy deserts west of the lower Col- 
orado river. 

109. ^Euphorbia poltcarpa, Benth. BoU Yoy. Sulph. p. 50. 
No doubt identical with the original form, collected in the same neigh- 
borhood, but with rather larger leaves than Bentham describes. The 
specimens referred here by me in Bot. Mex. Bound, p. 186, undoubtedly 
belong here, as also E. oceHata, Nutt in Uh, Hook., from San Diego, 
Coulter's no. 1448 in Herb. A. Gray, and specimens collected by Dr. 
Newberry near Los Angeles and in the Mohave desert. Mr. Botssier, 
however, distinguished, and perhaps justly, Wright's no. 1854, from 

can collection is Amaranius Blitumy yar. proBcteom, in this ScUnpvm condition. As 
gpedmens of the same species were mixed with no. 859 in Berlandier's reliqaie, 
which number is the equivalent of his S279, tiiis may hare been what Moqnin took 
for Sdenpus crastipes in De CandoUe's heibarium (Prodr. 1. c p. 271 ), from that col- 
lection. 

* These petaloid appendages yary, in difierent specimens, from almost entire or 
crenulate to laciniate-multifid. — A. Q. 
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the San Pedro River in Arizona, onder the name of JB, micromerc^ in 
DC. Prod, ined^ by the very small involacres (0.2 lines long), the 
entire absence of appendages on the small yellow, not purple, glands, 
and the extremely short styles with subglobose stigmas. The length 
of the styles in these EuphorUm^ however, is not a very safe character, 
as this specimen from San Lucas, and some others from Arizona and 
the Colorado desert prove : they have suberect styles shorter than the 
ovary (only about ^ line long), while most forms from the State of Cali« 
fomia have elongated styles with divaricate clavate branches, twice as 
long as the ovary. My remarks about the variability of the plant may 
be extended to the shape of the leaves, which are usually oval, oblong, 
or oblong-linear, and obtuse at the base, but in specimens collected by 
Dr. Newberry at Laguna I find them almost orbicular and deeply cor- 
date at the base. The stipules are divided on the upper, and united 
on the lower side of the stem, lanceolatensubulate, mosdy entire and 
dliate, in the specimen from San Lucas, however, glabrous. Stem and 
leaves usually glabrous, sometimes with a few scattered hairs, or entirely 
pubescent. The pubescent forms have always very narrow appendages, 
and the pubescence extends even to the ovary and capsule. The seeds 
are 0.4 line long, sharp-angled, with the sides almost smooth, or usually 
more or less distinctly undulate. 

110. ^ Euphorbia htpbbicifolia, Linn., var. communis, Engelra. 
in Bot. Mex. Bound, p. 188. E. Predii^ Gussone FL SicuL 1, p. 531 ; 
Boiss. in DC. Prod. ined. — Boissier's weighty authority has not con- 
vinced me that the Linnssan E. hyperidfoUay with smaller flower- 
heads, smaller capsules, and smaller and paler seeds, is distinct from 
our common northern var. communis. This latter has become natural- 
ized in Italy, where it has been described under different names {E. 
androsiiemifolia, Presl, E, trinervts^ BertoL, and E, Freslit, Guss.) ; 
nor can I distinguish E, lanocarpa, Elotzsch, from the West Indies 
and South America, by any character besides the pubescent capsules. 
Intermediate forms unite all these forms. 

111. ^EuPHOBBiA GYMNOCLADA (sp. nov.) : fruticosa? ramis basi 
lignescentibuB teretibus gracilibus strictis glabratis ; foliis rameis tema- 
tis intemodio elongato multoties brevioribus linearibus seu oblanceolato- 
linearibus integris camosulis (siccitate conduplicatis) subtus puberulis 
supra subnudis in petiolum brevissimum attenuatis; cym8B terminalis 
umbelliformis puberulse radiis temis iteratim dichotomis; pedicellis 
bracteajB anguste lineares et involucra magna sequantibus; involucri 
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hemisphaerici extus intusque minute puberuli dentibus orbiculato-ovatis 
fimbriatis dentatisve, glandulis 5 transversis bilabiato-cjathifbrmibua 
appendice iis duplo latiore (alba seu rosea) orbiculata Integra snfifbl- 
tis; bracteolis paacissimis linearibus fimbriatis; florom masculorum 
numerosissimonim stipitibus demum exsertis; fiore foemineo breviter 
stipitato erecto glaberrimo ; stylis distinctis f bifidis ovario aaquilongb ; 
ramis clavatis divaricatis; capsule coccis globosis; seminibas ovatis 
obscuris depresso-tuberculatis ecarunculatis. — Base of stem unknown, 
probably fruticose ; the slender branches below ligneous ; inteniodes 
2-8 inches long. Leaves very deciduous, on the branches in threes, 
4-7 lines long [the larger almost an inch long], and 1 - Ij^ lines wide, 
on a petiole less than a line long. Cyme 1-1^ inches in diameter. 
InTolucres with the large appendages 4 or 5 lines wide. Bracteoles very 
few (probably 5) outside of the 20 or 30 male flowers. Styles scarcely 
half a line long. Capsule 2^ lines in diameter; cocci with sL slight 
groove on the back : seeds about 1^ lines long, blackish-brown, cov- 
ered with flattened tubercles. — Distinguished from the closely allied 
Mexican E, peganoides^ Boiss. Cent Euph. p. 21, by the small size of 
the bracts, the pubescence of the involucre, the shape of the glands, the 
large and entire appendages, and the short stipe of the ovary. The 
seeds of E. peganoides are unknown."* 

* Notes to the EuphoHmB of the Botany of the Mexican Boundary Survey, by 
the author, Dr. Engelmann. 

Page 185. E. petabidea, y NuttaUii is distinguished by Mr. Boissier (Cent 
Enph. p. 10) under the name of E. zygophyUoideSf no doubt correctly. Another 
of Mr. Boissier's new species, E, polydada, from Texas, sent by Wright and Und- 
heimer, seems to be only a smaller flowered form of E, petaUndea with narrower 
appendages and smaller seeds. 

P. 186. E, cinenuoenSt j9. appendictdaia most give way to the earlier name of E. 
melanadenia, Torrey in Bot. Whipp. p. 135.— -S. dnerascens will hare to be named 
E. melanadenia, /9. nUnnappendictdata, 

P. 187. E. intBquilaiera, Sonder. A careful examination of the original speci- 
men ofE, serpyUiJbUa, Pers. Syn. 2, p. 14, preserved in Herb. De Candolle (a frag- 
ment of which has been kindly communicated to me), proves that this is the type 
of the American forms, referred by me to E. incBguilatera ; they will therefore have 
to bear Persoon's name. Mr. Boissier, discriminating perhaps too nioely, consid- 
ers the Asiatic and African forms as distinct, and comprises them under the name 
of E. aanguinea^ Hochst., to which E. inoequilatera and many other synonymes are 
referred. 

The following two new species, of the section Tithymalus, were collected by Dr. 
Newberry in the recent expedition under Lieutenant Ives: — 
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112. Folia pinnata Falmse cujusdam. 

113. CoMMBLYNA YiBGiNiOA, Linn. 

114. Anthephora elegans, Schreb. Gram. 2, t. 44. 

115. Cenchrus tbibuloides, Linn., var. 01 pauctflorusy Benth. 
Bot Yoj. Sulph. p. 56. O. echincUuSy Benth. PL Hartw. no. 246. 
Apparently not distinct from the common plant of the eastern side of 
North America. 

116. MUHLENBEBGIA CALAMAOBOSTOIDE8, H. B. K, eX Benth. PI. 

Hartw. p. 847. M, longtsetOy Benth. 1. c p. 28. 

117. BouTELOUA POLYSTACHTA, Thurbcr. Ohandrosium polysta-- 
chpMij Benth. BoL Voy. Sulph. p. 56. (7. subscorpioides, C. MiUl. in 
Bot Zeit 1856, p. 847. To this belongs no. 754 and 2021 of 
Wright's Texano-New-Mexican collection, and 792 of Coulter's Cali- 
fomian collection. 

118. DaCTTLOCTENIUM ^GXPTIACUli, Willd. 

119. Gram. nov. of uncertain genus, the single specimen mislaid. 

120. ViLFA YiBGiNiCA, P. dc Beauv. Only sterile plants. 

121. Bbizoptrum 8PICATUM, Hook. & Am. Bot. Beech. Voy. p. 
408 ; Munro in Benth. PI. Hartw. p. 842. Female specimens with 
the spikelets an inch and a half long, quite unlike any Uhiola qncaia, 
Linn., met with on the eastern coast of the United States. 



BuPHOBBiA 8CHizoix>BA. (Engelm. in Lieat. Ives's Rep.) : perennis, erecta, gla- 
berrimfty glanoescens ; foliis brere ovatis integris breviter cnspidads in petiolnm 
brevem attennatis; nmbellsD trifidie bracteis inferioribus rfaombeis, snperioribns 
transYcnis caspidatis ; involncri glandnlis stipitatis crenatis indsisye nee cornutis, 
lobis glandulosis emarginatis ; stylis ovario longioribus basi connatis. — East of the 
Lower Colorado, lat 35^, alt 2000 feet. Dr. J. S. Newberry, in Lieatenant Ives's 
Exped., March 26, in flower. — Amply distinguished from E. montana and other 
allied species by the pecaliar shape of the glands and lobes of the involacmm. 
Stems 8-12 inches high. Leaves 5-7 lines long and 3-4 lines wide. Fniit and 
seeds unknown. 

Euphorbia lurida (Engelm. 1. c.) : perennis, mnlticaaliB, glaberrima, junior 
tota Inrida ; foliis oblanceolatis integris basi angnstatis subsessilibns patnlis ; urn- 
beUse S-fidss bracteis cnspidatis, inferioribus obovatis, snperioribus suborbiculatis ; 
involncri glandulis transversis crenatis, lobis ovatis membranaceis ; stylis ovario 
multo brevioribus vix basi connatis. — Base of the San Francisco Mountains, lat. 
35°, alt about 7000 feet ; in flower at the end of ApriL Dr. J. S. Newberry. — 
From the nearly allied E. esulcefomUs it is distinguished by the absence of horns on 
the glands, &c. Stems of the very young specimens six inches high. Leaves 5 to 
8 lines long and IJ to 8 lines wide. Fruit and seeds unknown. 
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4. A Oursory EzamincUion of a Collection of Dried Plants 
made by L. C. Erven%berg around Wartenberg^ near 
Tantoyucay in the Ancient Province Huasteca^ Mexico^ 
in 1868 and 1869. By Asa Gray. 

This collection, being made by a person of limited botanical knowl- 
edge, contains a number of plants which are common weeds in most 
warm regions, but also a fair number of new or little known species, — 
enough to show that this district of country, in which Mr. Ervendberg 
resides, would well reward a proper botanical exploration, which it 
is the object of this notice to encourage him to undertake. This Mr. 
Ervendberg is fully disposed to do, if the possessors of herbaria could 
be sufficiently interested in this regard, by subscribing for his collections 
at the usual rates, to defray the necessary expenses. Supplied with 
proper appliances and facilities, Mr. Ervendberg would make a good, 
as he is a zealous, collector. The numbers (in parentheses) are those 
affixed by the collector and under which the specimens have been 
distributed. 

The enumeration, beginning with the PclypetalUBy follows something 
like the Candollean order. 

OlemaUB sericea, H. B. K., a glabrate form (214) ; Argemone Mexi- 
canoy L. (292) ; Bocconia frutescens, L. (202) ; Oardamine htrsutOj 
L. (188) ; Oleome pofygamoy L. (149) ; and a single specimen of some 
other species (186) ; male specimens only of what seems likely to be 
a new species of Mayna (273) ; Prochia Orucisy L., and fine and 
abundant specimens of the following : — 

Banara Mexicana (sp. nov.): foliis glabris oblongis seu eUipticis 
breviter obtuse acuminatis a basi biglandulosa d-costatis; panicula 
laxa, ramis elongatis pedicellisque velutino-puberulis ; perianthio ca- 
nescente. — "A tree in woods ; flowers April to May, white," rather 
large ; the sepals, or outer divisions of the sofUy canescent perianth, 
from 2^ to 8 lines long, strictly valvate in aestivation. Mr. Bentham, 
who has just revised this genus, informs me that he has another Mexi- 
can species, B. diaica, from near Vera Cruz, but that belongs to an- 
other group (121, 247). 

Casearia hirsuta, Sev.? (828) and 01 nitida, Jacq. (338). lani- 
dium hngifolium, M09. & Sesse, but with much shorter peduncles than 
that species is described (210). 

Polygcda pcanctdatOj L. (187) ; and a Securidacay without fruit, ap- 
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pears to be the S. vohtidUsj L. (119) ; there is also just the northern 
Ifypericwn Oanademe, L. (218). 

A broad-leaved SteUaria (194) is perhaps a variety of the South 
American & ctupidata; Drymaria cordata, Willd. (228) could not 
fail to be in the collection ; but a less familiar plant accords with Gli- 
nus Camheisedii of Fenzl, and no less with G. parvijhrug of Waliich 
(271). 

The MalvacesB of the collection are some common species of Sidety 
viz. & urensy L. (297), pmiculata (208), carpinifoUa (220), rhombi- 
foUa (296), and ElUotUiy Torr. & Gray (176); MabaoUcus arbareus, 
Gav. (289) ; Malvasirum tncutpidatum. Gray (290, 291) ; Anoda has- 
tatOy Cav. (831); AluUhn (Wusadtda) periplocifoHumy Don (151), a 
form with narrow and tapering leaves, and slightly and bluntly pointed 
carpels; the *' corolla flesh-color" according to the collector's memo- 
randum ; also A. ( Wissadula) mucranulatum (152), that is, Wissadula 
mucronulatay Gray, Rel. Berland., mscr., & Torr. in Bot Mex. Bound, 
p. 89, the flowers of which are sidd to be ^^ golden yellow." It is no. 
8109 of.Berlandier's collection, also from Tantoyuca. But if W. hirsu- 
te^ rostraia, and other plants recently referred by Grisebach to A. peri- 
plocifoUufn really belong to one species, it may well include the pres- 
ent plant also, which is, perhaps, Sida hemandioides L'Her. There 
is, finally, a true Ahutilon (161), the species undetermined for the want 
of fruit, and the following: — 

AhuUUm notolophium (sp. nov.) : fruticosum ; foliis lato-cordatis acu- 
minatis integerrimis supra puberulis subtus ramis calycibusque fiirfu- 
raceo-tomentulosis saepius ferrugineis ; pedanculis azillaribus folium 
subfleqoantibus et corymbosis ad apicem ramorum; floribus magnis ; 
calyce quinquangulato ; capsula (immatura hirsuta) polycocca, coccis 
compressis truncatis muticis dorso toto alatis 4-5-spermi8 demum bi- 
valvibus, ala bipartibili chartacea margine muricato-denticulata, denti- 
bos fesciculo pilorum terminatis. — Hills at Tantoyuca, Mexico, Jan. 
1831 e^flores lutei"), coll. Berlandier 743, 2163. — Leaves 3 to 6 
inches in diameter. Peduncles 2 to 8 inches long, one-flowered. Ca- 
lyx an inch long, apparently strongly 5-angled, or as if crested at the 
base, 5-eleft. Petals an inch and a half long, broadly obovate, veiny. 
Carpels more than 20, forming a depressed-globular umbilicate fruit of 
an inch in diameter, separable at maturity, glabrous except on the 
back ; the proper cell small (about 2 lines broad and 8 lines long), and 
lunate, chartaceous, but the whole produced into a dilated crest or wing. 
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of 3 lines or more in width, which splits into two in dehiscence. Seeds 
superposed in a single series, puberulent 

Of Bombaceae, Bjttneriaceie, Tiliaceae, &c, there is Eriodmdron 
(mjractuosum, DC. (361) ; and specimens with male flowers of a tree 
apparently allied to Myrodta (373) ; Melochia pyramidaia, L. (269) ; 
the ever-recurring WaUheria Americcma, L. (356) ; Gttazuma tofnen- 
tosa^ Eth. (131) ; THumfetta semttriloba, L. (145) ; a form of Bdio- 
carpus Americana, L. (225) ; and CarchoruM pUolohus, Link (the C. 
siliquosus of Torrej and Gray's Flora, &c.), mixed with (7. nUquo- 
8US, L. and O. viUonsnmus, St Hil. (196, 197). 

Amoreuxia Wrightii, Gray, PI. Wright, 2, p. 26 occurs in a single 
specimen (124). 

OxaHs carmcukUa, L. (347) could hardly &il to be present 

Vitis OarHuBOj DC. (120, 376), Gouania Dominffensis, L. (279), 
and a dubious, perhaps unpublished Ewmymiu (139), are solitary rep- 
resentatives of their respective orders. 

The MalpighiacesB are represented by Galphifnia glaucoj Cav. (130, 
233), Malpighia glabra, h. (183), a StigmaphyUan allied to & pube-- 
rum (323), and a variety or near relation of Heteropteris cotinifoUa, 
Juss. (209).* 

Spwidias lutea, L. (353), Burtera gummifera, Jacq. (344), and Idea 
Oopal, Rich. (185) represent the Terebinthaoe® ; and Eourea glabra, 
H. B. E. (171), the Connaracese. 

The Legurainosffi are Orotalaria sagiUaUs, L. (30), (7. incana, L. 
(33, 295), C. anaggraides, H. B. E. (26) ; and C. striata, DC. (22) ; 
Indigo/era suindata, Vahl (20, 27) ; Egsenhardtia amorpJundes, H. B. E. 
( 15, 230) ; Dalea nigra, Mart & Gal., which is Bentham's D, lasto- 
stackya and D, eUgans of Seemann (7), and the following apparently 
undescribed species, which abounds in Berlandier's collection : — 

* I append characters of a Mexican Maple, specimens of which were distribated 
among Berlandier's reliquicB, It is the only Mexican species known to me, and be- 
longs to the same group with A. aaccharinum, 

Acer Mextoanum (sp. nov.) : glabratnm ; foliis sabtns pallidis dilatato-cnneatis alte 
trilobis bast tirancatis vel snbqttinqnelobis basi magis rotandatis, lobis parce repando- 
sinnatls margine integerrimis ; floribus nmbellato-corymbosis simol com foliis evo- 
latis polygamis; pedicellis filiformibos barbatis; calyce campannlato sabdentato 
(petalis nnllis ?) ; staminibus 8 ; frnctibas mox glabris, alis panmlis semi-obovatis 
basi angustatis arrectis. — "Nuevo Leon, in mderatis, Junio, 1843/' Berlandier, 
coll. no. SI 22. Leaves 2 inches in diameter. Wings of the fruit 8 or 9 lines long, 
but probably not full grown. 
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Ddlea ihyrsiflara (sp. nov.) : fraticosa, cinereo-pubescens ; caulibus 
erectis paniculato-ramosis ; folioHs 3 - 5-jugi8 (seu fol. supr. 1 - 2-jugis) 
ovalibuB membranaceis subtus ramulisque grosse nigricaDti-glandulosis ; 
spicis axOlaribus et terminalibus breviter pedunculatis thTrsoideo-pani- 
culatis oonfertis brevibus (nunc infeme sablaxifloris) ; caljce cam brac- 
tea oblongo-ovata acumiData tubo eequiloDga grosse glandnloso, dentibus 
aubulato-setaceis viUoais demum patentissimis apice uncatis tubo sub* 
longioribus. — Monterey and San Fernando in the northern part of 
Mexico, and farther south from Victoria to Tula, coll. Berlan<fier, no. 
768, 846, 1386, 2183, 2266.— Shrub 10 feet high, according to £r- 
vendberg ; the branches herbaceous. Leaves pale and dull. Leaflets 
3 to 6 lines long, obtuse at both ends, copiously dotted underneath with 
dark glands. Spikes very numerous, on short and slender, often 
branching peduncles, forming a leafy crowded panicle, the flowers often 
scattered on the lower part of the rhachis, or a few glomerate in the 
axib of the uppermost and reduced leaves. Flower about 3 lines 
long ; corolla apparently flesh-color or ochroleucous, scarcely exceeding 
the lower tooth of the calyx. Legume villous.* 

Also Tephrotia cinereay Pers. (19) and 2\ Schiedeana, Schlecht, 
(307), but with axillary racemes and more acute calyx-teeth. 

Dipkysa CartkaffinemtSj Jacq. ? (23): the pedicels are long, and 
the leaflets are emarginate, as in Seemann's specimens from Panama ; 

* The other Daleas of Berlandier's collection are : — 

Dcdea fiuieteens, Gray (1887); D, tuberathta, Lag. (783, 1S38, 2203), agreeing 
with Lagasca^s character " foliis canescentibus " better than with De CandoUe's ; 
D.pulchelia, Moric. (782, 1337,2202) ; D, leucostoma, Schlecht ? bat more pubescent, 
and with fnscons spikes, perhaps Lagasca's D. virgata^ which is imperfectly charac- 
terized (837, 2257 and 761, 2181) ; D, tn'phylla, Pav. (1214) ; D. laxiflora, Pursh, 
which is mainly Moricand*8 D.penidUata (1747) ; D, poffoncUhera, Gray (613, 2023) ; 
Z>. lasiatkera, Gray (1014, 2444) ; D. nana, Torr. (2053) ; D. aurea, Nntt. (953, 
2383, and a* very silky variety, 1016, 2446); and the following, which I am nn will- 
ingly obliged to describe as new : — 

Dalea Berkmdieri (sp. nov.) : frnticosa, erccta, glaberrima, ramosissima; ramalis 
gracilibos vix glandulosis; foHolis 2-3-jagis parvis obovato-oblongis cuneatisve 
retasis snbcrassis glaacescentibns subtus rhachiqne grosse giandnlosis ; spicis villo- 
sis laxifloris ; bracteis camosnlis ovato-lanceolatis sensim acumlnatis carinatis cilia- 
tis calyce brevioribos decidais ; dentibus calycis e basi lata &ristatis villosissimis 
infra medium denticulis 2 setaceis plerumque instructis tubo campanulato pubes- 
cento grosse glandnloso subduplo longioribus ; petalis rubescentibus. — In the 
mountains near San Carlos, Tamaulipas, Berlandier coll. 942, 2372. — Petiole and 
rhachis 2-5, leaflets 1-3, lines long. Calyx teeth in fruit 3 lines long. 
VOL. V. 23 
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but the latter are from 13 to 19 in number. And the pedicels of Coul- 
ter's plant, D. tenrwidesy Benth., are sometimes nearly twice the length 
of the calyx. • 

Harpabfce arbarescens (sp. nov.) : foliolis ovali-ellipdcis utrinque 
rotnndatis vel retusis glabratis subtus resinoso-atomiferis ; labiis calycis 
obtusis (18). — The same species, but with adult leaves, which are 
more coriaceous, I have from Coulter's Mexican collection, ticketed 
Barpalyce formotcL If Mr. Bentham had possessed this when he wrote 
his little paper on Harpdlyce in the third volume of Hooker's Journal of 
Botany, probably he would have distinguished itTrom the original spe- 
cies, still known only by Mo9ino and Sesse's drawing. The tapering 
of the leaflets to the base might indeed have been charged to the rude- 
ness of the drawing, but the drawing plainly represents an herb, while 
Coulter's and the present specimens are ligneous. £rvendberg's mem- 
orandum states that his were taken from ^ a small tree, growing on high 
and dry land." The specimens are poor, with very few flowers ; these 
accord throughout with the genus, except that the obovate vexillum 
bears a pair of small and rather obscure inflexed auricles. The ten 
stamens are monadelphous, with the tube defl to the base : the anthers 
are linear and basifixed. 

Zomia diphyUc^ Pers., var. reticulata, Griseb. (12) ; Stytoianthes 
ffracilts, H.B.K.? (11) ; .^chynomene Americanc^ L. (16) ; jPesmo- 
dium triflarum, DC. (32, 34), J9. harbatttm, Benth. (31), J9. incanum 
or adscendens, DC. (43), and two undetermined species (29 and 299). 

Piscidia Erythrina^ L. (9) ; some Dalbergieous tree, but the speci- 
mens imperfect (28). 

Centrosema Viryintanum, Benth. (39) and (7. Plumieri, Benth. (36, 
362) ; Phaseolus TruxiUensts, H. B. E. (41) ; Stenolobium ctsruleufn^ 
Benth. (38), and some apparently common Galactia (40) ; Rhynchosia 
CariJxeaj DC, with some R. minima (35), and R, reticulata^ DC. (37, 
42, 311). 

Cassia hirstUa, L. (21), 01 oUusifolia, L. (24), C, Humboldtiana^ 
DC. (25), and apateOaHa, DC. (14). 

Guilandina glabra, JVlilL (229) ; Oasparea lattfolia, the Bauhinia 
laHfolia, Cav. Ic t 405, the same as Berlandier's no. 2189. 

J^eptunia luiea^ Benth. (3) ; Prosopis (Alyarobia) dulcis, H. B. K., the 
same as Hartweg*? no. 70 (319) ; Mimosa Jlorihunda, H. B. K. (1), and 

Mimosa Ervendhergii (sp. nov.) : M. rubicauli simillima, sed villoso- 
pubescens, aculeis minoribus magis retrorsis armata, setfe interpinnas 
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manifestae, foliola panUo m^jora mucrone cospidata, caljz corolla usque 
ad medium quadrifida dimidio tantum brevior, lobis hispidulis. Fruc- 
tus ignottts (2). This is said to be *^ a shrubby plant, six feet high, 
growing in the savannas near Wartenbei^"; therefore doubtless in- 
digenous. But its resemblance to the Indian M, rulncatUis is striking. 
In the absence of fruit the points above mentioned are all that are ob- 
served. The adult leaflets are 4 or 4^ lines in length. 

OaUiandra Bbtutanty Benth. (5) and O. tetragoTMy Benth. (8) ; Lett- 
C€ena pulvendenta^ Benth. (6), mixed with some specimens oi Acacia 
viUosa, Willd, and A. glabratOy Schlecht Perhaps Lagasca's prior name 
of A, penictUtfera belongs to and should be revived for this species (in- 
cluding^, cutpidaia^ Schlecht, A. hirta^ Nutt., and A, Texetuis, Torr. & 
Gray). The unapt name of A. euspidaia has been given by Cunning- 
ham to a received phyllodineous species. Acacia spadtcigera, Schlecht 
(343) was collected with male flowers only, in a cylindrical-oblong 
spike, the stamens monadelphous. To this species, rather than to A, 
iphaarocephala (if the two are really distinct), should be referred Ber- 
landter^s no. 2145, gathered between Tampico and Tula, with mature 
fruit only. The pod is similar to that of A. Famesianoy only even 
more thickened, oblong or ovoid-oblong, straight and pointed, 1^ to 2 
inches long, the oval and turgid seeds imbedded in pulp.* 

Pithecohhiuan lanceolatum, Benth. in Hook. Lend. Jour. Bot 3, p. 
198 (17) ; Biga leptoloha^ Schlecht? in flower only (4), and L erio- 
carpa, Benth., perhaps also /. Xalapensis (10). 

The only Rosaceous plant is a JRuhuSy said to climb 50 feet high, 
with the main stem an inch thick. It does not well agree with any 
species in the late Dr. Liebmann's revision of Mexican and Central 
American Bubi; perhaps it is a form oi R. fagifoHuSy Schlecht, with 
the leaves silky-pubescent underneath. 

There are two species of Eugenia (193 and 312), the former agree- 
ing with no. 133 of Coulter's collection, frx)m Xalapa. ' 

The MelastomaoeiB are an Arthostemma (159), (Mdenda pauciflora^ 
DC? (138), and Oanostegia XalapensiSy Don, with the flower-buds con- 
spicuously acuminate (207). 

Lgtkrum dUOumj Fursh (300) resembles some oi the northern varie- 

* Beriandier'B no. 3144 is LysUoma desmostachya, Benth., in frait. The pods are 
remarkably large, being from 5 to 7 inches long, 1^ to 2 inches broad, the flat, char- 
taceoos or ooriaceo-membranaoeous valves neatly falling away from the scarcely 
thickened persistent margin. 
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ties ; (Enothera tetrapUrci^ Cav. (201) and (E. ro$eay Ait (367) are 
common Mexican plants. 

MentzeUa aspera, L. (206) is in all collections ; Granavia scandens^ 
L. (149) is not so common, nor is Tltmera PumUea^ L. (134). 

Passiflorafcetida, L. (ISS**), P. aerroHfoUa, L. (226), and P. differ- 
misy H.B. K. (211); Lagenaria vtUgariSy Ser. (318); Sicf^ aagukir 
tiu, L. (306), an Elaterium f with only male flowers (258), and male 
flowers only of another Cncurbitacea (354). 

There are four species of Begonia (261, 268, 334, 370), which will 
soon be determinable by the forthcoming (15th) yolame of De Gan- 
dolle's Prodromus. 

Eryngium foBtidum^ L. (260) and Hdotciadium lepUiphyUumj DC. 
(190, 256, 257) are the commonest subtropical weeds. 

Laranthtts SchiedeantLs^ Cham. & Schlecht is the only representative 
of that order. 

The Rubiacesd are a doubtful Spermacoce (181) ; Diodia vWosoj DC. 
(255) ; Eickardsonia scahra^ St. HiL (238) which, by the way, inclines 
to be naturalized in the United States, and is probably Pursh's Sper- 
macoce invohicrata ; Geophila reniformUj Cham. & Schlecht (232) ; 
the common Chiococca raeemosciy Jacq. (241) ; Pgychotria molU$^ Poir.? 
(246) ; Randia Xalapenm, Mart. & 6aL ? (320) ; flowers of another 
Eandia mismatched with leafy branches of a Oasearia (329) ; Ba%^ 
vardia t^rnifoUoy Schlecht (105) ; Oldenlandta ( Gerontogea, Cham. 
Sc Schlecht) microthecoy DC. (200), and fine specimens of the follow- 
ing apparently new species : — 

Exottema Mexicanum (sp. nov.) : foliis ovalibns acummatis bad ro- 
tundatis yel obtusis breviter petiolatis membranaceis insigniter pinni- 
nerviis ramisque glabris ; cyma corymbosa composita floribunda flori« 
busque cinereo-puberuUs ; pedicellis ovario clavato longioribus ; calycis 
limbo brevi quinquefido; corollse (albae?) lobis tubo asquilongis. — Ar- 
bor elata, foliis pallidis semipedalibus, corollis poUicaribus, flsstivatione 
generis, L e. quincuncialiter imbricatis, nee valvatis,* antheris anguste 
linearibus basiflxis. Filamenta epigyna, a ooroUae libera (125). 



* Weddell, in his tabular synopsis of the Eudnchonece assigns an ssstiyation of 
the yalvate type to ExosUma ; but it is not so in the genuine Caribtean species, nor 
in the present one, which is a manifest congener of E, Peruvianvm, I know not 
Bentham's E. ocdderUale, in which the sstivation of the coroUa is said to be vaiTate. 
The wonder is that the manifestly imbricative sMtivation in ExotUma conld hare 
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Mitreola peHolatOj Torr. 8c Graj occurred in the collection without 
a number. Valeriana scanderu^ L. (357) is one of the commonest of 
Tropical American plants. 

The CJompositffi of course are numerous. We have Vemania Dep^ 
peana, Less. (46), V. Schiedeana, Less., ex Schultz Bip. (51), V. stri- 
gosaj Schultz Bip. in coll. Linden, mixed with V. caneseensy H. B. K. 
(47), and V. liairaides, DC, which is 229 of CJoulter's collection (70) : 
also Ekphaniapui tomentosui^ L. (79, 385) ; Ulephantasis an^fustifolia, 
DC. (60) ; DiBtreptus spiccUuSj Cass. (237) ; and Lagascea latifolta, 
DC. (317). 

Fectis Seemanni, Schultz Bip. in Bot. Voy. Herald, p. 309 (137). 

PecHs iatisquama, Schultz Bip. in coll. Hex. Schafin., yar. Berlaiv- 
dieri : caule peduncuHsque elongatis ; foliis interdum pinnatifido-denta- 
tis ; involucri squamis minus latis spathulato-obovatis. — Pappus in the 
raj commonly multisetose like that of the disk, but sometimes scanty. 
This is na 3159 of Berlandier's collection, from Nueva Leon (63). 

CcdetUna ageratoides^ var. laH/olioy DC, apparently (7. corymbosa, 
DC also (100). 

hocarpha oppotitifoliay R. Br., the Dunantia Achyranthes of De 
Candolle (72). 

' Stevia pamcvdata^ Lag., DC, which is the S, rhombifolia and S* 
ariganoidesy H. B. K., and S. nepeUefoHa^ DC. (Berlandier's no. 2273), 
notofH.B.K(50). 

BrickeUta OavaniUeHiy Benth., the same as no. 1247 of Berlandier's 
collection (310). 

JEupaiorium divergent^ Less., which is probably no more than a va- 
riety of E, ccnyzoides (54) ; E, gracilijlarum, DC, from the character, 
but the heads are 15-flowered (44) ; E, tvafoKum, L. var. /3. DC, 
with the tips to the scales of the involucre green and decidedly squar- 
rose-spreading ; the same as no. 1948 of Fendler's Venezuelan collec- 
tion (53) ; E. cdUnumy DC. (52) ; E quadrangtdare, DC, with the 
flowers more developed than in Berlandier's collection from the same 
district (340) ; E. pgcnoc^hcdum, Less, (E. Sehiedeanum^ Schrad. &c.) 
according to Dr. Schultz (57) ; E. Berlandteriy DC (56) ; and OhVo- 
nia daleotdes, DC, or Eupatorium sessile^ Schultz Bip. (88, 341). 



been overlooked. This rectification of the character leaves my genus Badusa to be 
distiDgnished almost alone by the dorsifized and at length yersatile anthers, which 
will hardly be deemed safBcient. 
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Mikania suaveolens^ H. B. K^ which is M. ganodaday DC (82) ; J£ 
Houstonisy Willd., or a plant well agreeing with the character of that 
species, and with the points mentioned by Bentham in PlantsB Hart- 
wegianaB ; but Enrendberg notes it as an erect plant, and the branches 
are herbaceous (87, 222). 

Aster {OxytripoUum^ Nutt) cUvariccUuSj Torr. & Gray (81) ; Erige- 
ron tcaposum, DC. (60) ; E. (Cisnohu) linifolium, Willd. (93) ; and 
a species not unlike B. {Polyactidiumj DC) ddphinifoUum^ but with 
entire leaves (69). 

Solidago Canadensis^ L., var. proceroy Torr. & Gray (62) ; Heter<h- 
theca Chtysapsidis, DC. (71). 

Baccharis aendescens, DC, a narrow-leaved variety, which lb also 
B. Alatnam, DC (48) ; R rhexioides, H. B. K (44). 

Pluchea subdecurrens, DC ? var. canescens ; probably a variety of 
the plant of Xantus, no. 53, from Lower California (p. 1 60), referred to 
P, suhdecurrens ; but the leaves are larger (3 inches long by half an inch 
or more in width), the stem more winged, and both clothed with a ten- 
der white wooUiness, which, being easily detached, is probably deciduous 
(343) ; also the very common P. odorcUa, Cass. (50), PierocauUm vir- 
gatum, DC. (59), and ScUmea scandens, DC. (49, 316). 

Pohfmnia mactdatOf Cav., which is apparently only a variety of P. 
Uvedalta (206) ; Melampodium heterophyUumj Lag. (80) ; J£ divarica- 
turn, DC (86), and 

Melampodium graciley Less. var. ohUmgifoUum: foliis oblongis seu 
lanceolatis nunc subintegerrimis {M. ohUmgifoUum^ DC.) nunc sinuato- 
lobatis vel panduratis (92). — This is from the same district as Ber- 
landier's plant on which M. chUmgifoUum was founded, and is clearly 
of the same species ; but the cauline leaves are mostly sinuate or pan- 
duriform, and, although they are not rhomboidal, the plant is pretty 
clearly a form of M. gracile. 

Ambrosia artemisiiBfoUay L., one of the commonest weeds (168, 
180). 

MelananAera hastatOj Bich., a very small-leaved form, apparently 
M. oxykpisy DC. (77). 

Ggmnolomia f patens (sp. nov.) : vix pubescens ; caulibus herba- 
ceis ; ramis gracilibus patentissimis oligocephalis ; pedunculis filiformi- 
bus; foliis membranaceis ovatis vel subcordatis caudato-acupiinatis 
argute serratis trinerviis, petioli gracili ; involucri vix biserialis squamis 
lanceolato-subUlatis disco brevioribus ; paleis receptaculi submembrana- 
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ceis rectis oomplicatis corolla panllo brevioribus achenia compressa calva 
amplectentibus (95). — This is apparently a congener of Bentham's An- 
drieuxia Quttenns (an unfounded genus, as A, Mextcana is a HeUopni) 
and of bis Gymnopsis f Gostaricenns, as well as of Steetz's G. vtUca^ 
nicety although the broader and emarginate-truncate young achenia are 
much compressed, and not in the least tetragonal. There is no trace of 
a pappus. Not to multiply genera upon inconsiderable characters, 
these should probably all be referred to GymnolomicL^ Kunth ( Gymnop- 
m, DC, excl. Aldama). Heads in the present species Sj* lines long; 
rays 6 to 8, yellow, 4 or 5 lines long. 

Aldama ( GymnopnSy DC.) Schiedeana (98) ; var. foliis elongato-lan- 
ceolatis (99) ; and A. uniseritdisy Gray, PL Wright, no number. 

Sinuia lagascafarmis, Benth. PL Hartw. p. 19, an DC? (378). 

Oyedaa ovalifolia (sp. nov.) : scabrida ; foliis ovalibus utrinque acu- 
tis obsolete denticulatis scabris ; involucro disco dimidio breviori, squa- 
mis appressis inappendiculatis rotundatis. — Folia submembranacea, 
4-pollicaria, triplinervia, rete venarum laxa ; petiolo brevi. Capitula 
iis 0. verhuinoidU dimidio minora (97). — This is a true Oyedaeay the 
species well marked by the short involucre, the rounded and obtuse 
scales of which altogether want the foliaceous tips. Rays, achenia, and 
pappus much as in 0. verbesinoidesy but smaller. The plant was found 
on the road between Wartenberg and Huaulta, and is said by the col- 
lector to ^ dimb high up on trees " : there may have been some mistake 
about this, through some transposition of memoranda. 

Bidens terettcatdis, DC, forma foliolo terminali angustiore (67). — 
Lessing may have been right in referring this to B. tquarrosa (which 
I have, as collected by Miss Alderson at Caracas, and which is also 
Fendler's no. 696), the principal difference being in the smaller size 
and greater number of the heads. The achenia are similar, and in both 
ciliate with strong divergent bristles down their whole length. For 
^' apice ciliatis " De Candolle probably meant ^ versus apicem," but the 
ciliation extends to the base in Berlandier's as well as in the present 
specimens. There is, however, in B, sguarrosa a crown of erect bris- 
tles fringing the apex of the achenium, between the awns, of which 
there is no trace in B, tereticaulis. 

Verbesina pernoBfolta, DC. (84, 91), in which, as in Berlandier's 
original specimens, the leaves are not ** elongato-lineari-Ianceolatis " (as 
indeed the dimensions assigned by De Candolle testify), but oblong- 
lanceolate or oblong, tapering to both ends. 
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Verhestna mxcropteroy DC, only a variety of V. Virginicaj L. (58). 

Stemmodontia scaberrtma, Cass, in Diet. Sci. Nat 46, p. 407. Buph- 
thalmum scabrum, Cav. Wedelia htspidaj H. B. K. LipocbcUa 
Texana, Torr. & Gray, Fl. N. Am. & Bot. Mex. Bound, p. 92. WiH- 
genia TexanOj Schultz Bip. in Bot. Voy. Herald, p. 304. A form 
with small heads (89). — Doubtless this is the plant upon which 
Cassini founded his genus Stemmodontia, in the description of which 
he even indicates the appendages on each side of the base of the 
achenium. So that Wirtgenia of Schultz must give place to Stemmo- 
dontia, Cass. 

An undetermined, apparently new Composita, with the aspect and 
fertile ligules of Verhesina, but with a chafly pappus (78). Also OU- 
gogye Tampicana, DC. (85). 

Dgsodiapubescens, JjSLg., a mere variety of J9. chrysanthemoides. Lag. 
(379) ; Tagetes lucida, Cav. (94), and T. peduncularis, Lag. (377) ; 
and a variety of Porophyllum ellipticum, Cav. (75). 

Galea urticcefolia, DC. (96) ; Tridax procttmbens, L. (61) ; Hdeninan 
microcephalum, DC. (76) ; also a remarkable plant, which, not to multi- 
ply genera on single species, I am disposed to append to Bahia, viz. : — 

Bahia f (Anisostemma : eligulata, anisopappa) nepetasfolia (sp. nov.) : 
erecta, tomentella, corymboso-ramosa, foliis oppositis deltoideo-ovatis v. 
subcordatis grosse obtuseque dentatis incisisve subtus albo-tomentosis, 
petiolo gracili ; capitulis conferte corymbosis ; involucri squamis ovali- 
lanceolatis ; corollis albis ; pappi paleis 3 ad latus exterius linearibus 
tubum corollas adsequantibus, 3-4 ad latus interius perbrevibus. — 
Folia 1 - 2-pollicaria, petiolo j-pollicari. Pedicelli 4-12 lin. longi. 
Capitula 4 lin. longa, multiflora, homogama. Involucrum laxum, squa- 
mis circ 12 utrinque angustatis dorso carinatis extus tomentulosis disco 
pauUo brevioribus. Achenia gracilia, basi longe attenuata, hirsuta, 
corollis omnibus tubulosis 5-dentati8 (ut videtur albis) longiora. Pappi 
pales fere enerves (65). — Technically this might well enough be taken 
as the type of a new genus ; but if it had rays it would certainly be re- 
ferred to Bahia proper, of which it has the habit and whole general struc- 
ture. The white, or possibly flesh-colored flowers, with a glandular tube, 
&c, show an affinity to Florettina ; — but the opposite leaves, and the 
capitellate tips of the branches of the style (which accord with Bahia § 
EriophyUum) are quite different. The extraordinary reduction of the 
palesB of the pappus on the side toward the centre of the receptacle is 
constant 
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GnaphaUumpolyeephdumy Michx., is the only Grnaphalineous plant in 
the collection. 

ErechikUes kieracifolia, Raf.^ agreeing with J?. Miradarensts, Schultz 
Bip. PL Lind. (360) ; NevavUsna lohata, B. Br. (66), and Neurokena 
{SehiOoearpha) lAndemiy Schultz Bip, in PL Lind. ined. (45, 272) ; 
Gynox^s Berkmdierij DC. (79), which according to Weddell's views 
would be referred to SeneciOy notwithstanding the style ; Senecio lohatut^ 
Penu, which is not only S. Mimsdppianw, DC, but probably also S, 
Taanpicanmy DC, not of Gray, PL Wright. (90). 

Leria nutans, DC (73) and L. integrifoUa^ Cass.? (74) ; also Pi- 
naropappus roseus, Less. (64). 

Id>beHa OUffbrtianaj Willd., both smooth and hairy forms, the cap- 
sule nearly all inferior (249, 308), and L*cardinaU$y L., a variety with 
almost entire leaves (160). 

Ardma Pickeringiaj Torr. & Gray in DC Prodr. Said by Mr. 
Ervendberg to be common in all the woods and prairies. Accords very 
well with the plant of Key West. Corolla sometimes with a completely 
convolute aostivation, rarely quincuncial (216). 

Jacquinia racemosa, A. DC. ? a form with oblong-lanceolate leaves, 
1^ to 8^ inches in length, the tube of the corolla not exceeding the 
calyx (245, 369). 

Plumbago scandenSf L. (213). 

Plantago VirgxnicOy L., a fertile form with the lobes of the corolla • 
connivent over the fruit, P. Jloccosa of Decaisne being the same with 
the lobes of the corolla spreading (182). 

The Bignoniaceae are Bignonia Andrietixiiy DC? (166) ; Amphilo- 
pkium moUe, Cham. & Schlecht, a mere variety of A. pamculatum 
(113) ; Teeoma stans, Juss. (103) ; T. leticoxgbn, Mart, (also Tabe- 
bma rosea, DC. ?), said to be ^' a large tree with rose-red flowers, called 
Palo de Bosa " (329) ; an undetermined flowering plant of the order 
(195, 326) ; Martgnia diandra, Glox (114). 

The Acanthaceae are a nearly stemless form of Elytraria caiUescens, 
Ledeb. (173) ; Blechum BrowTiei, Juss. (294) ; DicKptera assurgens, 
Juss. (264) ; Rhytighssa dasyeladosy Nees ? (349) ; Oryphiacanthus 
angusUfoUuSy Nees ? (109, by error distributed as 104) ; and Drejera 
WiUdenowtana, Nees, the lower lip of the corolla merely throbbed at 
its summit (333). 

The Yerbenacese are CaUicarpa acuminatay H. B. K. (212) ; Lan- 
tana odoratOy L. (162 in part) ; a variety of L, canescenSy Kunth (107) ; 
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and an undetermined Lantana said to climb 15 or 20 feet high and to 
have orange-yellow flowers (351) ; Lippxa dulcts, Trev. (330) ; L. 
stachadifoUa, H. B. K. (162% 313) ; L. caRicarprefoUa, H. B. K. (278) ; 
L, mt/riocephcda, Cham. & Schlecht (288) ; Z. geminata^ H. B. £L* 
(162 in part); Tamonea scabray Cham. & Schlecht (110); Priva 
echincUOy Jass. (148) ; Bouchea Ehrenhergiij Cham., a stout form 
(280), and a variety with laciniate-toothed leaves (102) ; Stachytarpha 
dichotomoy Vahl (150) ; Petrea arboreoj H. B. K., but it is scandent, 
^ ascending to the tops of the highest trees " (342) ; Verbena AuhUtiOj 
L. (236), and'F. Ehrenbergiana, Schauer? (153). 

The Labiatffi are Ocimum micranthum, WiUd. (117, 252) ; HyptU 
capitate^ Jacq. (309) ; ff. suaveglenSy Poit. (108) ; £L tpicatOj Poit. 
(118) ; Bi tptcigeray Lam., to which belongs Anderson's H. subverti- 
ciUatOy from the Galapagos (116) ; Micromeria Xalapensisy Benth. 
(106) ; Hedeoma Drummondiy Benth. (141, 366), and ScuteUaria mi- 
erophglla, M09. & Sesse? (242). 

The Borraginacese are Cardia ferrugineay Roem. & Schult (170) ; 
Helioirapium inundatumy Sw. (165) ; jff, phyUoBtackyumy Torr. Bot 
Mex. Bound, p. 137, which is apparently R myosotaides of Chapman's 
Flora S. U. S., and probably some old tropical species (129) ; HeUapky- 
turn Jkdicumy DC. (164) and H. parviflorumy DC. (163). 

The Scrophulariacese BxeAngehnia angtutifoliay Benth. (104) ; Rvs- 
selia sarmentosay Jacq. (223, 263), andB.junceay Zucc. (115) ; Stemo- 
dxa parmfloray Ait. (248) ; and S, pedunculariSy Benth., which I sup- 
pose is also S, JontttermSy H. B. K., and probably a variety of S. 
trtfoliolatay with peduncles an inch or an inch and a half long (267) ; 
Gapraria biflorcLy L. (184) ; Pogostama saxifrag€BfoU<iy Schrad. (Ill) ; 
Sco^aria dulcisy L. (253, 305) ; Buchnera lithospermifoUay H. B. K., 
too near B, ehngata (117, 365) ; and Lamourauxia cordatOy Cham. 
& Schlecht (112). 

The Solanaceae are a single and poor specimen of Solanum Jamestty 
Torr., perhaps S. appendicukOum, Dunal (175) ; Dunal's S. tarvuniy 
var. ochrcuseo-femufineum (285) ; S. verhascifoUumy L. (301) ; a single 
specimen of S. scabrumy Vahl. ; S. vohibiley Sw. ? (270) ; S. quctdriflo- 
rumy Mart. & Gal. ? (126) ; S. nudumy H. B. E.? (352) ; some com- 
mon Pkyealis (215) ; Oestrum dumetoruniy Schlecht (322) ; Datura 
Stramaniumy L. (293) ; and Nicotiana plumbagintfoUa, Viv. (262). 

* Dr. Torrey's Lippia Berlandieri, in Bet. Mex. Bound., as to the specimens of 
Wright, &c., is not the real one, but is L. graveolens. 
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The Polemoniaceie, GUia incisa^ Benth., before known in Mexico as 
far south as Monterey (235, 250) ; Louelia coccinea, Don (381). 

The HjdroleacesB, Hydrolea spinosay L. (128) ; Nama JamaicennSy 
L. (189) ; and Wigandia macrophyUoy Cham. & Schlecht. (155), the 
latter apparently a good species. In De Gandolle's Prodromus, for 
** foliis plusquam poUicaribus,'' we should read ^ foliis plusquam 15- 
polhcaribas." 

The Convolvnlaceffi are CcdanycHon fpedommy Chois. (350) ; Jac- 
quenumiia hxrmtOj Chois. (157**) ; and Eochmhu limfoHuSy L. (169). 

The Gentianacese, Eustoma exaitatutny Griseb. (259, 315) ; and JSry- 
ihnea Ghilensis, Willd. ? (186, 265), doubtless the Mexican plant of 
Hartweg's collection, but probably not the Chilian ; the collector notes 
the flowers of 265 as golden-yellow. 

The Apocynaceffi are Rauwoljia heterophyUoy R. & S., var. puhenda 
(374) ; the smooth variety of Thevetia TccotUy DC, but with the veins 
of the leaves nearly inconspicuous (327) ; an Echites ? in flower only 
(240), and another species, an ArMyarUhera of Miiller Argov., appar- 
ently a new species, in foliage, calyx, and very torose slender fruit very 
much resembling E. tenuiccndU of Spruce from the Amazon (a variety 
of AmUyanthera versicoloTy Miill. Argov.), but the leaves are pubescent 
beneath, and with a deeper basal sinus, the corolla only half as long, its 
tube fusiform, the throat above the constriction not wider than the body 
below, a squamula under each lobe of the calyx (217) ; also 

Prestonia Mexicancty A. DC. (127). In addition to the flowering 
specimens, we have in the collection a pair of follicles of this species, 
which help to complete the generic character. They are quite different 
from those of HcBmadictyony as described by Miiller in the Flora Bra- 
siliensis, but more like those of IT. f Mextcanoy as described by De 
Gandolle from Mo9ino and Sesse's figure. They may be thus char- 
acterized : Folliculi oblongo-conici, 3-pollicares, basi fere poUicem lati, 
prurienti-hirsutissimi, pericarpio crasso. Semina oblonga, sursum at- 
tenuata, apice comosa, testa fere suberosa. 

The common Agclepias Ourassavicay L. (132), represents its order, 
along with a plant which must be Sarcoitemma eleyans, Decaisne. 
But the leaves are rather broadly cordate or oblong-cordate, and tipped 
with a conspicuous cusp, the lobes of the corolla minutely puberulent 
within (174). 

But the most interesting plant of the coUection, and for which I 
am now enabled to complete the character, is the 
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(^nus Amertcantts (R Br.) : dioica ; floribus arete sessilibus ebrao- 
teolatis, masculis e bractea paallo remotis ; perianthio profunde 8 ~ 
9-fido patentissimo, aBstivatione oontorto-ixnbricata ; oolamna et stylo 
modice elongatis; cuspide oonnectiYi antheris sBqailonga; placentis 
14-16 integris? (101). These specimens are very interesting, both 
as furnishing the female flowers and the habitat of this plant, both be- 
fore unknown. They were collected by Mr. Ervendberg at Warten- 
berg, in wet places in the woods. The male plant from Mr. Barclay, 
which Mr. Brown examined, was in all probability also Mexican. As 
to the male flowers, the only thing of any importance to add to Mr. 
Brown's brief account is, that they are supra-axillary, being at a small 
distance above their subtending bracts. These bracts appear to be 
much more thick and coriaceous (as also is the perianth) than in <7. 
HypocysUs. The flowers also are larger, and the perianth more deeply 
cleft The latter when fully developed is half in inch long, and rotately 
campanulate ; in s&stivation only one lobe is exterior and one interior, 
the others overlapping one another in the convolute manner. The 
stamineal column becomes a line and half long, rather longer than the 
anthers. These are from 8 to 10 in number ; their fleshy connective 
in some blossoms appear to be as much combined as in G, ^pocystU^ 
while in others, probably older ones, they are less combined above, as 
Brown describes them, and radiate-spreadmg. The cusp terminating 
the connective is fleshy, and of the same nature as that of the other spe- 
cies, but is prolonged and subulate, usually as long as the anther itself. 
The female flowers collected are in an advanced state. The globose 
and very closely sessile gravid ovary is close to the subtending bract ; 
the style between 1^ and 2 lines in length ; the stigma radiate, but ob- 
scurely lobed. A cross-section of the gravid ai)d enlarged ovary shows 
from 10 to 14 thin lamellar placentae projecting far into the cell, and 
three to flve smaller ones, only slightly projecting, all apparently simple 
(not lobed), and not approximate in pairs, covered with linear-oblong 
ovules ; and moreover the parieties between the placentae are ovulife- 
rous as (apparently) Hooker figures them in O. dioicus. No one can 
examine the flowers without being struck (as were Limiaeus, Jussieu, 
and Brown) with their affinity to Aristolochiacese. 

The conunon Boerhaaoia erected L. (156), and Ptsania aculeatcty L.? 
the species uncertain for want of fruit (331), represent the Nyctagi- 
neae ; and Coccoloba Ifumboldtn, Meisn. (364) the Polygonaoeae. 

The Phytolaccacese are Rivina ksvts, var. puhescens, Griseb., the B. 
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humiUff L. (142, 302, 339), and the interesting AgdesHs clemaUdeay 
M09. & Sesse (146), of which Berlandier's no. 2367 is the female 
plant, in fruit. Concerning this genus, see Grisebach, Erlaut. Fl. 
Amer. Trop. p. 4. 

Anredera scandens, Moq. (227), and the following Amarantace® (all 
common weeds, except the first), Tdanihera gracUu^ Moq. (287) ; Air 
temantkera Achyranthay R. Br. (179); Irmne cehstaideSj L. (221); 
Gomphrena globasoy L. (140) ; Oyathda^ aehyranthoidesy Moq. (254) ; 
Achyrcmthes asperc^ L. (359) ; Chamistoa akissimciy H. B. K. ; Ama- 
rofUus paniculatuSf L. (283). 

The single Laurineous plant in the collection is an interesting and 
little-known one, viz. Misanteea cc^ntcUa, Schlecht, with flowers and 
fruit It well accords with the published description, except that the 
cupule of the fruit (which is said to be red, and is probably somewhat 
fleshy when fresh) is not sulcate, and its border is evenly truncate. 
The fruit itself seems to be a nut rather than a berry, as may also be 
inferred from the fact that the collector took the tree for an Oak. It 
is "a tall tree'* (375). 

The Euphorbiacese are AccHypha ahpecuroides, Jacq. (304) ; an un- 
determined Oaton (192), C. JSleuterioy L., or near it (199, 243), and 
the male of O. trichocarpumy Torr. Bot. Mex. Bound., p. 196 (167) ; 
DaUchampia scandens, L. (158*), and another species allied to Z>. can- 
vohndaides (348), an Euphorhia near to or identical with E. hexagonoy 
Nutt. (157') ; E. pUtdiferay L. (133) ; and E. dioica, H. B. K, which is 
E, adenopterOy BertoL, and, according to Dr. Engelmann, E, cmceps, 
Benth., and Amsaph^um densifiorum of Elotzsch and Garke, in their 
recent dissection of the natural Linnasan genus (251). 

The UrdcaceiB are Pilea micraphyUoy Liebm. (P. muscasoy Lindl., 
&C. 172) ; an undetermined Etcus (332) ; Dorstenia ChntrayervOy L. 
(198), and D. excentricOy Moricand (123) ; the interesting GasttGoa 
elasticoy Cerv. (371) ; and a CeUis (nearly of the section MertensiOy 
H. B. K.) which appears to be new, but which I am unwilling now to 
describe as such (321). 

There is a common CaUUriche (143) ; an Artamthe (234) ; Peperomia 
Berlandieriy Miq. (358) ; a Salix (178) ; Myrica XaJtapenHSy H. B. K. 
(204) ; and a Quercus, the same as Berlandier's no. 2194 (346). 

The Endogense of the collection are very few, consisting of the in- 
florescence of a ^ Palm, 30 or 40 feet high, with flabelliform leaves, 
used for covering roofs, and a sweet, edible fruit," apparently the same 
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as Berlandier's 8207, probably Sabal umbracuUferci, Mart (314) ; two 
€kmnace<E (274, 282) ; Bomarea hirteUa, Herb. (205) ; a TiUandna 
(276) and a BrameUaf (372); Paniederia sa^iUata, Presl. (277); 
Smilax moUiSy H. B. K. (325), S. platycentrcL, Schlecht. ? but nearly 
unarmed (244, 336, 337), and another, perhaps the male of S. glauco- 
carpa, Schlecht. (363) ; a Tradescantia (275) ; Eleocharis geniculcUa^ 
L. (208) ; Panicum divaricatum, L. (281) and P. ktrtellum, L. (266). 
The Ferns, separately numbered, are, Polypodium incanumj Sw. (8), 
P. repensy Sw. (16), P. deeumanumy Willd. (15), and P, fycopodtaidesy 
L. (9) ; Gymnogramme {jffemtonitis) palmate^ L. (6) ; Cheilanihes 
ehngcUOy Willd. (19) ; Adiantum Ckilensey var. hirstUum, Hook. (11), 
and A. tenerumy Sw. (17) ; a variety of Pteris aquilinoy L., nearly P. 
catidata (4), and P. grandifoliciy L. (5) ; Asplenium pumilumy Sw. 
(10) ; Phegopteris tetraganOy Mettenius (2, 13, 14) ; Aspidium trifo- 
liatuniy Sw. (1) ; Anemia adiantifoluiy Sw. (3) ; and Lygoditan Afexi- 
canufOy Presl. (7). 

6. Note on the Genus Graphephorum^ Desv., cmd its Synony- 
my. By Asa Gray. 

This communication announced the discovery by Dr. Charles Pick- 
ering, in August last, at the Falls of the Riviere du Loup, in Lower 
Canada, of the '< Aira melieoides " of Michaux, on which Desvauz and 
Beauvois founded the genus Graphepharum ; also that the DupowUa 
Cooleyiy of the second edition of Gray's Manual of the Botany of the 
Northern United States, proves to be a large variety of the same spe- 
cies. Carrying out the view indicated in the Manual, Dr. Gray pro- 
poses to tlispose the genus — so extended as to include Duponticty R. 
Br., ScolocMoa of Link, and Arctopkila of Ruprecht — as follows : — 

Genus GRAPHEPHORUM, Desv., Beauv. 

Graphephonan, "Desv./* Beaav. Agroet. p. 76, 1. 15, f 8 (1812) ; ** Desv. Jour. Bot. 
ann. 1813, p. 71 "; Euntb, Enam. 1, p. 250, & Sappl. p. 193, t. 14, f. 9 (pistil- 
lam et squamnlfe) = (?. meUcoides, Desv. {Aira meliandes, Michx.). 

Dupontia, R. Br. App. Voy. Parry, p. 190 (1824) = D, Ftscheri, R. Br. 

Scohchlooy Link, Hort Berol. Descr. 1, p. 136 (1827) = S. feOucacea, Link (Arun- 
dofestucacMy Willd. Festuca boreaUs, Mert. & Koch. F, antndinaeea, Lilijeb). 

Duponda et ArctophUa (sab Pod), Rapr. FI. Samoj. (in Beitr. Pflanz. Ross. Reiches, 
2), p. 62, 64, t. 6 (1845) = Spp. plar. 

Flwninia^ Fries, Samm. Veg. Scand. 1, p. 247 (1845 s. 1846) =F. arundinacea, 
Fries, sea Fettuca borealis, Mert. & Koch. 

Scoloch/oa (Link), Dupontia (B. Br.), ei Colpodium § ArctophUa (C/ulvumet C. 
penduli'num), Qriseb. in Ledeb. Fl. Ross. 4, pp. 385, 386, 393 (1853). 
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§ 1. Palese firmiores, inferior nervis 7 prominulis: glum» flores 8-4 
sequantes. — Scolochloa. 

1. G. FBSTUCACEUM. Arufido festucocea, "Wllld. Festuca horealis, 
Mert & Koch.; Hook. Fl. Bor. Am. 2, t 231. Scolochloa festucacea. 
Link, Griseb. Fluminia arundinaceoy Fries. 

§ 2. Rhachis spiculse edam barbata ; glomsB scabrsB, insequales, flores 
8-4 subaequantes. — Gbaphephoruh, Desv. 

2. G. HELicoiDES, Beany. L c Aira melicoideSf Michx. 

Var. MAJOR. DuponHa Cooleyi^ Gray, Man. Bot N. U. S. ed. 2, p. 
556. (Caryopsis libera !) 

§ 3. PalesB tenuiores ; glumss flores 2-3 subasquantes. — Dupontia. 

3. G. FiscHERi. Dupontia Fischeriy R. Br. Poa {Dupontia) peU 
UgerOy Rupr. 1. c 

Var. PSiLOSANTHUM. Poa {Dupontia) ptUomnthoy Rupr. 1. c. Du- 
pontia psilosan^a, Rupr. 1. c. t 6 ; Griseb. L c. 

§ 4. GlumsB spicula 2 - 7-flora breviores ; flores parvuli. — Arcto- 

PHILA. 

4. G. PULVUM. Poa fidvaj Trin. Poa {Arctophila) fvlva^ scUro- 
clada, hxtifloray 4* pcedlarUhay Rupr. ex Griseb. Glyceria Jttkfa, 
Fries. Colpodium {Arctophila) ftdvum^ Griseb. 

5. G. PENDULiNUM. Poa penduHno, Fl. Dan. t. 2343. Poa {Arc- 
tophila) deflexa, remotiflora, ^ similisy Rupr. Glyceria pendulina, 
LoBstad. Oolpodium {Arctophila) pendulinum, Griseb. 



Four Ikundred and ninety-second meeting. 

February 4, 1861. — Monthly Meeting. 

The President in the chair. 

In accordance with the vote passed at the last preceding 
monthly meeting (vide p. 112), the Academy convened at the 
house of the venerable Josiah Quincy, upon the occasion of his 
entering his ninetieth year. The Academy by its President 
offered an appropriate address to Mr. Quincy, who responded 
in some interesting remarks, and the Academy was addressed 
upon the occasion by the President of Harvard University, the 
Hon. James Savage, and Professor W. B. Rogers. 
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Four lkiuftdr«d and ntnetjr-tlUrd me^tlaff. 

March 12, 1861. — Monthly MfiETiNa. 

The Pbesident in the chair. 

Professor Horsford exhibited excellent drawings, by Mr. 
Hand, of New York, of magnified dissections and preparations 
of the grain of wheat, especially of the coats and superficial 
portion or brany which has been long since ascertained to 
contain the principal part of the gluten, this indicating the 
importance of retaining as much of the bran in the bread as 
possible. 

Professor 0. W. Eliot read the following paper : — 

On the Chromate of Chromium, and analogous Chromates, 
with a New View of the Constitution of the Black Oxide 
of Manganese. By Prank H. Storer and Charles W. 
Eliot. 

L Chromate of Chromium (CtsOs CrOs). 

1. When a solution of monochromate of potash is mixed with a solu- 
tion of any ter-sall of chromic oxide, the mixture immediately becomes 
brownish red, a bright brown precipitate subsides, and when this pre- 
cipitate has been completely deposited, the liquid separated by filtration 
will present the clear yellowish-red color of bichromate of potash. The 
chrome salt may be chrome alum, or sulphate of chromic oxide, or hy- 
drated sesquichloride of chromium, and, if a sufficient excess of chro- 
mate of potash be added to the solution, the precipitate and the filtrate 
will present the appearances described. This filtrate may be evaporated 
and crystallized ; the resulting crystals will be a mixture of bichromate 
of potash and of sulphate of potash or chloride of potassium, as the case 
may be : often crystals of monochromate of potash will also present 
themselves. We prepared the precipitate for analysis by mixing a 
solution of chrome alum with an excess of monochromate of potash. 
The brown precipitate was washed with cold water : the color of the 
wash-water, at first bright yellow, became gradually paler, but never 
colorless. Twice in the course of the seven days during which the wash- 
ing was continued, the precipitate was transferred from the filter to a 
mortar, stirred up with water, and thrown upon a fresh filter. This pro- 
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cess deepened the yellow color of the wash-water in each case. It being 
quite evident that the color of the wash-water was due to chromic acid 
abstracted from the precipitate, the washing was stopped on the eighth 
day, the precipitate was dried at 50^ to 55^, and analyzed as follows. 
A portion was dissolved in very dilute nitric acid by the aid of a gentle 
heat ; the color of the solution was a red brown. Anmionia, added in 
very slight excess to this solution, kept at the boiling point for half 
an hour, produced a brownish-green precipitate of chromic oxide, which 
looked the browner because it floated in a bright yellow liquid. This 
precipitate was filtered off and thoroughly washed with hot water ; it 
then presented the common appearance of chromic oxide, and was 
ignited and weighed in the usual manner. The filtrate from this pre- 
cipitate and the wash-waters were concentrated by evaporation, and 
acidified with acetic add. Acetate of lead then precipitated the whole 
of the chromic acid contained in the yellow liquid, and after the sub- 
sidence of the precipitate the supernatant liquid was perfectly cdorless. 
The chromate of lead was washed and weighed on a tared filter as 
usual. The result of the analysis was 

CrOg = 16.27 per cent 

CrA = '46.43 « « 

Water = 37.30 « « (by difference). 

This examination showed, first, that the washed precipitate was a 
compound of chromic acid and chromic oxide; secondly, that it was 
more basic than any supposable definite compound of these two bodies ; 
thirdly, that the prolonged washing removed chromic acid fiom the sub- 
stance originally precipitated. To study the effect of the washing 
up<m the precipitate, we prepared a considerable quantity of the brown 
precipitate by mixing a concentrated solution of pure chrome alum 
with a large excess of a concentrated solution of monochromate of 
potash. The precipitate as first collected upon the filter of coarse re- 
tained a considerable quantity of the bichromate of potash, chromate <^ 
potash, and sulphate of potash which existed in the filtrate. The pre- 
cipitate was qnickly rinsed with cold water until these mechanically 
adhering salts seemed to have been removed. During this short wash- 
ing the substance underwent no change in color or in any other exter- 
nal property. A poiliim was now removed from the filter, air-dried 
on a brick, and submitted to anafysis (analysis a). The rest of the 
precipitate was washed for six hours virith cold water; another portion 
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b. 


c. 


45.26 per cent. 


65.17 per cent 


15.12 « « 


8.87 *' « 


39.62 " « 


25.96 « « 
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was then taken from the filter, air-dried, and analyzed (analysis h). 
Through the remainder (perhaps two teaspoonfuls) of the precipitate 
five litres of water were passed ; another portion was then dried at 
100** and analyzed (analysis c). When dried at 100** the precipitate 
is much less readily soluble in dilute nitric acid, than when not so 
heated, but the difficulty is easily overcome. The method of analysis 
was that described above. 



a. 
CrjOa 89.69 per cent 

CrOs 22.42 " « 

HO(bydiff.)87.89 « " 

A comparison of these three determinations teaches that the abstraction 
of chromic add by washing with cold water stops at no definite point, 
and probably has no limit except the complete change of the original 
precipitate into chromic oxide. The composition of the substance a 
must be a close approximation to the composition of the original pre- 
cipitate, for the slight rinsing which was intended merely to remove 
the chromates belonging to the filtrate could hardly have abstracted 
much of its combined chromic acid. In the chromate of chromium 
whose formula would be CrjOa CrOs, the ratio of the chromic oxide to 
the chromic acid would be that of 3 : 2 ; and we find that the ratio of 
the chromic oxide to the chromic add in analysis a is but little larger 
than that of 3 : 2. The substance a is probably therefore a chromate 
of chromium of the formula OgOs CrOs, from which a little of the chro- 
mic acid^ias been removed by washing. 

Assun^ing for the present that the predpitate produced by the reac- 
tion of chrome alum on monochromate of potash is in truth this diro- 
mate of chromium, let us inquire into the nature of the reaction between 
these two salts by which this precipitate could be formed, and bichro- 
mate of potash left in the filtrate. Concentrated solutions of pure 
chrome alum and of pure monochromate of potash were prepared of 
known strengths, in order to determine the amount of either solution 
required to produce a precipitate in the other. A single drop of chrome 
alum solution produces an immediate and permanent precipitate in the 
chromate solution ; but if the process be reversed and the solution of 
monochromate of potash be dropped into the alum solution, no perma- 
nent precipitate is formed till an apparently large excess of chromate 
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of potash has been added. By accurate quantitative experiments we 
have proved that five equivalents of chromate of potash must be added 
to one equivalent of chrome alum to e£fect precipitation. K a less 
quantity be added, any precipitate which may form will at once redis- 
solve when the mixture is made complete by agitation.* The reaction 
between the two salts may therefore be expressed by the formula, 

5 (KO CrOs) + KO S0„ 0.03 3 SOs= 4 (KO SOj) + 2 (KO 2 CrOa) 
H-CrsOsCrOa, 

and if to one equivalent of chrome alum more than five equivalents of 
chromate of potash be added, the excess above five remains inactive. 

a: (KO CrOs) + KO SOs, CrA 3 S08= 4 (KO SOa) + 2 (KO 2 CrOa) 
+ CrA CrOa + (x — 5) (KO CrOa). 

If any other normal salt of chromic oxide be used, a similar formula 
will express the reaction ; thus : — 

CraQ, + 5 (KO CrOs) = 8 (K CI) + 2 (KO 2 CrOa) + CrA CrOa- 

OA 3 Sa + 5 (KO CrOa) = 3 (KO SO,) + 2 (KO 2 CrO,) + 
CrACrOa. 

With the exact proportions of chrome alum and chromate of potash 
which are by the formula necessary for the precipitation of chromate of 
chromium we prepared a quantity of the precipitate for a second series 
of analyses in corroboration of analyses a, 6, and c. The precipitate 
thrown upon a filter was very slightly rinsed with cold water, a por- 
tion of it was taken off, pressed between folds of filter-paper under 
heavy weights, and air-dried for analysis (analysis d) ; the rest of the 
precipitate was washed for six hours till no trace of the filtrate could 
possibly be supposed to be retained by the precipitate, when another 
portion was taken out for analysis, pressed, and air-dried (analysis e) ; 
lastly five litres of water were passed through the remaining precipi- 
tate, which was then dried at 100^ and submitted to analysis (analy- 

* In this connectioii we would call attention to the inaccnracy of the statement 
made by Berzelios in his Traits de ChimU, (Paris, 1846, Vol. U. 307), to the 
effect that a compound whose fonnnla is CraOs 3 CrOa is precipitated, when a few 
drops of the solution of monochromate of potash are added to the solation of a 
nentral chrome salt No permanent precipitate whatever is produced under these 
circumstances, as any one may satisfy himself by repeating the simple experiment 
described above. 
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sis/). The process of analysis was the same described above, and the 
results were as follows : — 

Analyses, 

d. e. / 

CrjOs 88.85 per cent. 44.01 per cent 59.83 per cent 

CrOs 25.'91 « « 19.88 « « 13.43 " « 

HO(bydiff.)85.24 « « 86.11 •* « 26.74 « « 

This set of analyses corroborates the first series in every respect, and 
the ratio of the chromic oxide to the chromic acid of the substance d is 
almost precisely the ratio 3 : 2 of the chromic oxide to the chromic acid 
in the chromate of chromium CrgOs CrOa. We again see that there is 
no definite limit to the removal of chromic acid by prolonged washing, 
and that the substance may be readily made more basic than any imag- 
inable definite compound of chromic oxide and chromic add would be. 
In these analyses the precipitates had been somewhat washed before 
any analysis was made ; it remained to analyze the substance precipi- 
tated with so much of the adhering filtrate as could not be removed by 
pressure between folds of filter-paper without washing. One precipi- 
tate (analysis g) was prepared by mixing a solution of one equivalent 
of chrome alum with eight equivalents of chromate of potash in solu- 
tion, and a second by mixing a solution of one equivalent of chrome 
alum with sixteen equivalents of chromate of potash in solution (analy- 
sis h). In both cases the solutions used were concentrated and the 
precipitates air-dried. The method of analysis which we had hereto- 
fore employed was open to one objection, — a trace of chromic oxide 
was liable to be dissolved in the excess of ammonia, to be again sep- 
arated when the filtrate and wash-waters from the chromic oxide pre- 
cipitate were concentrated by evaporation, and the process would obvi- 
ously be altogether inadmissible in any case where the sulphates of the 
mother-liquor had not been removed by washing before submitting the 
precipitate to analysis, since sulphate of lead would be formed and 
vitiate the determination of the chromic acid. We therefore resorted 
to Bose's method of separating chromic oxide from chromic acid, by 
means of the nitrate of the suboxide of mercury.* The solution of the 
substance to be analyzed in dilute nitric acid was nearly neutralized 
with carbonate of potash, and when the carbonic add had been allowed 
sufiident time to escape, nitrate of the suboxide of mercury was added, 

* Handbach der Analjtischen Chemie, (Brannschweig, 1851,) U. 379. 



Digitized 



by Google 



OF ARTS ANB SCIENCES. 197 

the p^dfMtate filtered off, washed, strongly ignited, and the chromic 
acid calculated from the pare chromic oxide which remained. To the 
filtrate from this first precipitate ammonia in excess was added, and the 
washed precipitate, strongly ignited, was the chromic oxide contained 
in the original substance. 

Anahfsetn 

g- A. 

0,03 83.06 per cent 83.54 per cent 

CrOs 82.03 « « 80.53 « « 

HO (by difference) 34.91 " « 35.93 *« « 

It is quite evident frt>m these analyses that the precipitate caused by 
mixing chromate of potash with a neutral chrome salt cannot contain 
more than one equivalent of chromic acid in combination with its chro- 
mic oxide, since in the above determinations the chromic acid is nearer 
one equivalent than two with reference to the chromic oxide found, in 
spite of the fact that the considerable amount of chromic acid yirhich, 
combined with potash, has adhered mechanically to the precipitate, is 
thrown down by the nitrate of the suboxide of mercury, together with 
the chromic acid which was originally united to the chromic oxide. 
But the fact that the substance under examination cannot be purified 
by washing without altering its constitution, renders it impossible to 
ascertain the exact composition of the body by the methods of analysis 
heretofore used, or by any similar methods ; for this purpose the pro- 
cess used by Vogel * in analyzing this same substance, obtained by him 
from a different source and miscalled CrOa, is admirably adapted. The 
precipitate examined by this method was not washed at all, but was 
simply dried by pressure between folds of filter-paper and exposure 
to the air. A weighed portion was placed in the bulb of a reduction- 
tube, with which a weighed chloride of calcium tube was connected ; a 
current of dry air was then drawn through the apparatus, and the re- 
duction-tube was cautiously heated till all the water of the precipitate 
had been absorbed by the weighed chloride of calcium tube, the heat 
finally rising to dull redness. The salts with which the precipitate 
under examination was contaminated were sulphate of potash, bichro- 
mate of potash, and a little chromate of potash, and since the solutions 
from which the precipitate was prepared were concentrated, it was to be 

* Joar. pr. Ch., LXXVII. 484 (1859). 
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expected that a considerable quantity of these salts would adhere to the 
precipitate ; but since all these salts are fibbed at a low red heat, thej 
were not altered bj the heat to which the precipitate was exposed. 
The rest of the precipitate must have lost by the ignition all its water 
and all the oxygen over and above that necessary to the constitution of 
chromic oxide. By subtracting the weight of the water collected from 
the total loss by ignition, the weight of the oxygen expelled is obtained. 
The ignited residue was then washed out of the bulb of the reduction- 
tube, digested in hot water, thrown upon a filter and washed with hot 
water till only pure chromic oxide remained ; lastly, this oxide was 
ignited and weighed. By subtracting the weight of the chromic oxide 
from the weight of the whole ignited residue, the weight of the soluble 
salts which adhered mechanically to the precipitate was obtained. The 
following are the figures of an analysis by this method : — 

Weight of reduction-tube -^ precipitate 

" " precipitate 

Weight of reduction-tube after ignition 
Loss by ignition 
Weight of residue 

Weight of CaCl tube after ignition 
u u u u ijefore " 
" " water 
" « oxygen =.1175 — .0992= 

Weight of crucible -|- OaOs 
« «< « + filter ash * 

" « CrA 0.1674 « 

« " soluble salts = .6537 — .1674= 0.4863 " 

In the compound whose formula is Cr,Os CrOg, the ratio of the number 
of atoms of oxygen to the number of atoms of chromium is that of 2 : 1. 
By adding another equivalent of oxygen to the chromic oxide found, 
we shall make the ratio of the atoms of oxygen to the atoms of chro- 
mium that of the compound GrgOs CrO^. Hence the proportion. 

(Equiv. CrA) (Equiv. O) = (CrA found) ' (1 equiv. O) 
76.48 : 8 =0.1674 : x = 0.0175 



10.3848 1 


^ram. 


9.6136 


u 


0.7712 


it 


10.2673 


« 


0.1175 


M 


0.6537 


M 


17.4196 


U 


17.3204 


U 


0.0992 


U 


0.0183 


a 


13.1275 


u 


12.9601 


u 
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If the original precipitate was the compound whose formula is 
CrjOs CrOa, the loss of oxygen by ignition would have been 0.0175 
gram. ; the actual loss was 0.0183 gram., being within 0.0008 gram, 
of the theoretical amount A loss of eight tenths of a milligramme 
in the water determination would of course account for this very 
small excess of oxygen. 

A second analysis by this method of a precipitate containing a 
smaller proportion of soluble salts corroborated the first determination 
in every respect, and left no doubt that the true composition of the 
precipitate produced in the aqueous solution of a neutral salt of 
chromic oxide by the solution of chromate of potash is represented 
by the formula CrgOs CrOg. 

2. Schweitzer* observed that, when nitric oxide is passed through a 
moderately dilute solution of bichromate of potash, a brown precipitate 
separates after some time, especially if the liquid be slightly warmed. 
He did not analyze the substance, but remarks that it presents all the 
appearance of the brown oxide of chromium (so called). We pre- 
pared this compound by passing a stream of nitric oxide through a 
very dilute solution of bichromate of potash (a strong solution will not 
give the reaction so readily, if, indeed, at all) for three hours ; in a few 
minutes the liquid became dark-colored and ceased to be transparent, 
but after standing twenty-four hours, during four of which it had 
been gently heated, there was still no apparent deposit ; it was again 
warmed, and after sixteen hours more a slimy red-brown deposit was 
found at the bottom of the vessel. During forty-eight hours longer 
this deposit was allowed to accumulate, when the supernatant liquid 
was decanted and the precipitate thrown upon a filter. The decanted 
fluid continued to deposit veiy slowly this red-brown matter for days 
and weeks ; indeed, in this, and several similar experiments, we have 
found no limit of time to the continuous, though very gradual, accumu- 
lation of this deposit The slimy precipitate which had been filtered 
off was washed with hot water for twelve hours, the water at first 
coming through of a dark-red color, Jbut growing gradually paler till it 
retained only a feeble yellow. The washing was continued for a week 
with cold water, and more than nine litres of water passed through the 
small precipitate. Whenever the color of the wash-water became so 

_ 

* Jour. Pr. Ch., XXXIX. 269 (1846). 
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pale as to be hardly perceptible except with a considerable thickness 
of liqaid, it was only necessary to transfer the precipitate to a mortar, 
rub it with water and throw it upon a fresh filter, in order greatly to 
intensify the yellow color of the filtrate. Believing that the chromic 
acid which colored the wash-water was derived from the deoompositioQ 
of the precipitate, we stopped the washing on the eighth day, dried the 
precipitate at 50^ - 55^, and analyzed it by the first method described 
above. The color of the solution of the substance in dilute nitric acid 
was red-brown, and of the precipitate produced by ammonia, dirty 
green, which washing changed to the usual color of chnunic oxide. 
The result of the analysis was, — 

OjOs = 53.31 per cent 

CrOs =18.64 " « 

HO (by difference) = 28.05 « « 

In regard to the ratio of the chromic oxide to the chromic add, this 
result is very much like that of the first analysis given above (page 
193), and leads to the same conclusions, viz. that the original precipi- 
tate is a compound of chromic oxide and chromic acid, from which 
prolonged washing abstracts chromic acid to an indefinite extent. We 
next prepared a new precipitate by passing nitric oxide through a di- 
lute solution of bichromate of potash, and, without washing it at all, 
pressed it between folds of filter-paper, dried it by exposure to the air, 
and analyzed it by Rose's method, above described, with the following 
result : — 

CraOg = 28.55 per cent 

CrO, =29.33 « « 

HO (by difference) = 42.12 « '^ 

The object of this analysis was to prove that, even when the precipi- 
tate was contaminated with the chromates of the filtrate, the proportion 
of the chromic add to the chromic oxide fell &r below that which 
would exist in a compound containing two equivalents of chromic add 
to one of chromic oxide, thus making it probable that the true formula 
of the predpitate is OjOs CrOs- 

To determine the exact proportions of chromic oxide and chromic 
acid in the original substance evidently requires a different process of 
analysis, and the third method of analysis described above is applicable 
to this purpose, with this advantage over the case to which we first 
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applied it, that the precipitate separates from such a dilute solution as 
to carry but a small proportion of soluble salts into the whoUj un- 
washed deposit The following are the figures of such an analysis of 
the precipitate pressed between folds of filter-paper without washing, 
and air-dried. 



Weight of the reduction-tube -|- precipitate 


9.1856 1 


p^am. 


u u u 


8.5520 


u 


" •* precipitate 


0.6336 


u 


" *^ reduction-tube after ignition 


8.9342 


u 


Loss by ignition 


0.2514 


u 


Weight of residue 


0.3822 


u 


Weight of GaCl tube after ignition 


17.6352 


u 


" " « before « 


17.4210 


u 


** « water 


0.2142 


u 


" " oxygen = .2514 — .2142 


.0372 


u 


Weight of crucible -f Crjd^ 


35.0227 


u 


'* « « + filter ash 


34.7345 


u 


« « CrA 


.2882 


t( 


« " soluble salts = .8822 — .2882 = 


.0940 


M 



(Equiv. CrA) - (Equiv. O) = (OA found) : (1 equiv. O). 



The proportion 76.48 : 8 = .2882 : x = .0302 gives the theoreti- 
cal amount of oxygen neqjsssary to bring the chromic oxide found up to 
the composition expressed by the formula GrA CrO^ at 0.0302 gram. ; 
the oxygen actually found was 0.0372 gram., being seven milligrammes 
in excess of the theoretical amount. When it is remembered that the 
unavoidable loss in the water determination, however small, tends to 
increase the amount of oxygen found, and that the loss in the chromic 
oxide determination tends to decrease the theoretical amount of ox- 
ygen, a discrepancy of only seven milligrammes will be considered 
allowable. A second analysis of the same precipitate by the same 
method gave even a nearer result, viz. : — 

Oxygen required to raise the Crjd^ found to the 

composition CrA GrOg 0.0235 gram. 

Oxygen actually found 0.0264 '' 

These two analyses, in connection with the preceding determinations 
by the other methods, seem to us to prove conclusively that the precip- 
itate produced by passing nitric oxide through a solution of bichromate 
VOL. V. 26 
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of potash is a chromate of chromic oxide, having the formuhi Cr^Q, 
CrOs. Schweitzer expressed his conception of the reaction by the 
formula 

4(K0 2Cr08) + 2NOa = 2(KOCr08)+2(KON05) + 6(CrO,); 
we shall write it, in accordance with the results of our analyses, 
2 (K0 2 CrOs) +N0, = K0N05 + K0 Cr08+ CrACrO^ 

3. The same partial reduction of the chromic acid in bichromate of 
potash, which in the reaction just described is effected by nitric oxide, 
may be accomplished by alcohol with the aid of light The precipitate 
so produced has been analyzed by Vogel,* who assigns to it the com- 
position which would be expressed by the formula CrsOg CrOg, though, 
for reasons hereafter to be considered, he seems to prefer the formula 
CrOg. The precipitate thus obtained by alcoholf is identical in color 
and texture with that produced by nitric oxide, or by the double re- 
action between a neutral salt of chromic oxide and monochromate of 
potash. It is unnecessary in this connection to refer to the well-known 
reduction of aqueous chromic acid by sulphurous acid, by certain or- 
ganic adds, by alcohol, and by paper ; light and heat fiuulitate the re- 
duction, and the brown chromate of chromic oxide is often produced 
when the reduction is but partial | 

4. Again, the chromate of chromic oxide may be obtained by the oxi- 
dation of the hydrate of chromic oxide. When pure hydrated chromic 
oxide is treated with chlorine water, the oxide is converted into the 
brown chromate of chromic oxide, provided that the quantity of chlo- 
rine water be not sufficient to effect the solution of the chromate of 
chromic oxide formed in the chlorhydric acid which results from the 
reaction. Of course, the chromate of chromic oxide cannot be pre- 



♦ Joar. pr. Ch., LXXVn. 482, (1859,) and Dingler's Poljt J., CLUI. 391. 

t We desire to correct a serioas misprint in Yogel's note, as given in the Joamal 
fur praktische Chemie (LXXVII. 482), and thence transferred into Kopp & 
Will's Jahresbericht fur 1859, p. 171. In the second line of the Article, " Ammo- 
niak" shonld be " Alkohol." We trust this correction may save others the trouble 
we took before it occurred to us that the error was a typographical one, in endeav- 
oring to verify or account for the marvellous statement that bichromate of potash 
was reduced by ammonia. The word is correctly printed in the abridgment of the 
same article given in Dingler's Journal, CLHL 391. 

t Gmelin's Handbook (Cavendish Soc. Ed.), IV. 119. 
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pared for analjais in this way, because a mixture of substances is the 
result to be expected from the incomplete reaction. Again, the partial 
oxidation of hjdrated chromic oxide may be effected by exposing it for 
a long time to a temperature above 200^, but below redness, with free 
access of air.* 

The most precise statement on this subject has been made by Krii- 
ger, t whose main purpose was to prove that the glowing of ignited 
chromic oxide was due to the sudden escape of oxygen absorbed at a 
lower temperature, but who incidentally maintains that this absorption 
of oxygen gives rise to a definite oxide of chromium whose formula is 
CrCV We think to be able to show, first, that no definite compound 
whatever is formed during this imperfect oxidation ; secondly, that the 
substance which really results from the prolonged heating contains 
chromic acid, and is an indeterminate approximation to the body whose 
formula is CrgOs (XV It is obviously impossible to expose all parts 
of a substance in powder, like the hydrated chromic oxide, to the uni» 
form action of the same quantity of air at the same temperature for 
the same time, and the limits of temperature between which the de- 
sired absorption of oxygen will take place most readily are not very 
clearly defined. Under these circumstances we should expect to ob- 
tain, not a definite compound, but a mixture, and the figures of Kriiger's 
own analysis fully confirm this expectation. Kriiger found 63.70 per 
cent of chromium and 36.30 per cent of oxygen in the body which 
he analyzed ; the supposed oxide of chromium, CrOj, would contain 
62.12 per cent of chromium, giving a discrepancy of 1.58 per cent 
between the- chromium of Kriiger's substance and the chromium of 
the imaginary CrOg. This does not seem an inadmissible error, till we 

* The partial ooDTersion of chromic oxide into chromic acid by gentle roasting 
seems to hare been applied in the arts years ago. Ck>oley, in his Cyclopsedia of 
Practical Beceipte, (London, 1845, p. 263,^ describes Charles Watt's process of 
preparing chromic acid from the oxide of chromiom precipitated by lime from the 
residual liquor of the process of bleaching with chromic acid. The precipitate was 
heated erenly in a thin layer on aflat iron plate, with frequent stirring, till the mass 
assumed a yellow color. If too much heat was employed, the product of this op- 
eration was easily decomposed, assuming a green color. This process was appar- 
ently a true conversion of chromic oxide into chromic add by roasting, and should 
not be confounded with the method of preparing chromate of lime described by 
Jacquelain (Ann. de Ch. et de Phys., [3.] XXI. 478), in which a mixture of lime 
and chrome-iron ore was heated to redness in a reverberatory furnace. 

t Jour. pr. Ch., XXXII. 383, (1844,) and Pogg. Ann., LXI. pp. 219, 406. 
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observe that the whole difference between the chromium in chromic 
oxide (€8.62 per cent) with which Eriiger began, and the chromium 
in the supposed higher oxide CrOs (62.12 per cent), is only 6.50 per 
cent, and that his error of 1.58 per cent in the amount of chromium is 
therefore nearly twenty-five per cent of the whole difference between 
the bodies GrgOs and GrOs- With so fatal a discrepancy between the 
actual and the theoretical figures, it is of course impossible to main- 
tain that a definite oxide is obtained by such an indefinite process. 
We pass to the second point, the existence of chromic acid in imper- 
fectly oxidized chromic oxide. KrUger thought to disprove the pres- 
ence of chromic acid by heating the substance with sulphuric acid and 
conmion salt ; no chromate of chloride of chromium being visible, he 
inferred the absence of chromic acid. This test is at best but an un- 
satisfactory one when applied to a very insoluble substance containing 
only a small proportion of chromic acid, and there seems to be no 
reason for trusting to a coarse reaction in a difficult case when very 
delicate tests are at hand. By heating hydrated chromic oxide for five 
hours to a temperature varying between 200^ and 210** we obtained a 
brownish black powder, which dissolved with great difficulty in dilute 
acids, communicating a dark yellow color to the liquid. Digested with 
water, the powder yielded a partial solution of a bright yellow color, 
and this solution gave a very marked reaction for perchromic acid with 
the solution of peroxide of hydrogen.* When quickly boiled with an 
aqueous solution of chloride of ammonium, the filtered solution was 
bright yellow, and gave the i*eaction of perchromic acid with peroxide 
of hydrogen. Would it not be difficult to explain this effect of aqueous 
chloride of ammonium on the brown powder on the supposition that its 
real composition was represented by the formula GrOs? Exuger en- 
deavored to strengthen his position with regard to the absence of chro- 
mic acid, by heating with common salt and sulphuric acid a precipitate 
prepared by mixing bichromate of potash, sulphate of chromic oxide, 
and ammonia, and finding as before no chromate of chloride of chro- 
mium ; he used the precipitate in one experiment air-dried, in another, 
dried at 110°. This precipitate was probably a mixture of chromic 
oxide with the chromate of chromic oxide, and, unless the last ingre- 
dient was present in very small proportion, it should have readily pro- 
duced chromate of chloride of chromium. From a portion of the pre- 



♦ Storer, Proc. Amer. Acad., IV. 138 ; Jour. pr. Ch., LXXX. 44. 
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cipitate used in analysis/, we obtained without difficultj the red chro- 
mate of chloride of chromium by heating it with chloride of sodium and 
strong sulphuric acid. We shall have occasion to cite below a similar 
experiment upon an anhydrous mixture of chromic oxide and chromic 
acid, obtained by gently igniting the nitrate of chromic oxide, in which 
the chromate of the chloride of chromium was very readily obtained. 
Relying on the yellow color imparted by the substance under examina- 
tion to water and to chloride of ammonium, and on the ready exhibition 
of perchromic acid by means of peroxide of hydrogen, and explaining 
Kriiger's failure to obtain chlorochromic acid by the fact that only a 
very small amount of chromic acid proportionally exists in the mixture, 
we conclude that, by long heating in the air, a part of the chromic oxide 
is converted into chromic acid, which instantly combines with other 
chromic oxide, and that the end of this process, seldom if ever attained, 
is the conversion of the whole mass into the chromate of chromic oxide, 
Cr A CrOa. 

5. Many chemists, among whom may be mentioned Yauquelin, Berze- 
lius, Dobereiner, and Thomson, have tried the experiment of gently ignite 
ing the nitrate of chromic oxide, or, what amounts to the same thing, of 
evaporating to dryness nitric acid in contact with metallic chromium or 
hydrated chromic oxide, and moderately heating the residue. Some, 
like Berzelius,* Jiave thought that they obtamed in this way a definite 
oxide of chromium, intermediate between chromic oxide and chromic 
acid, and answering to the formula CrOs ; others, like Yauquelin,! have 
imagined that they obtained chromic acid by repeated evaporation of 
nitric acid with chromium, or have believed, with Thomson % and Gk)- 
don,§ that a great part of the green oxide was converted into chromic 
acid ; while others still have maintained, with Dobereiner, J that the 
chromate of chromic oxide was formed by the decomposition of the 
nitrate. 

La order to a clear knowledge of the effect of evaporating nitric acid 
with chromic oxide, it is necessary in the first place to answer qualita- 

* Thomson's AnivPhil., III. 104, (1814 J and Schweigger^s J. fiir Ch. a. Phys., 
XXII. 56. 
t Ann. de Chim., XXV. 201 (1798). 
t Phil. Trans., 1827, Part I. p. 206. 

4 Rapport par MM. Berthollet et Vanqoelin, Ann. de Ch., LIII. 224. 
II Sohweigger's Joar. fur Ch. u Phys , XXTT. 482 (1818). 



Digitized 



by Google 



206 PROCBBDINGS OF THB AMBRIOAN ACADEMY 

tivelj the question, Is chromic add formed daring the process? A 
mixture of nitric acid and hjdrated chromic oxide was gentlj evapo- 
rated, first on a water-bath, then upon a sand-bath, and before the free 
nitric acid was completely driven off, a portion of the moist mass was 
treated with a solution of causdc potash ; it partially dissolved with a 
yellow color, and the solution gave the distinct blue of perchromic acid 
with peroxide of hydrogen. The rest of the evaporated residue was 
heated till it looked like a perfectly dry powder, but still retained the 
smell of nitric acid. In this condition a portion was treated with water, 
in which it slowly and partially dissolved, yielding a brownish yellow 
solution, which readily gave the blue of perohromic acid. A half of 
the remaining residue from the original evaporation was strongly heated 
in a porcelain dish on a sand-bath, and then digested with water during 
four hours ; the solution so obtained was decidedly yellow, and gave 
easily the blue of perohromic acid* The other half of the residue was 
heated on platinum foil, till the platinum wa» of a dull red color in a 
darkened room, and was then soaked in water for thirty-six hours ; the 
supernatant liquid was of a pale yellow color, and gave a faint blue with 
peroxide of hydrogen. The same substance treated with caustic potash 
gave a yellow solution. 

With this qualitative evidence of the formation of an abundance of 
chromic acid at a moderate temperature, which is not wholly destroyed 
even at incipient redness, we proceeded to the quantitative determina- 
tion of the amount of chromic acid formed at the different stages of the 
process. A quantity of pure hydrated chromic oxide was treated in a 
porcelain dish with an excess of pure nitric acid, and evaporated on a 
water-bath nearly to dryness ; those parts of the substance which dried 
completely were moistened with nitric acid and again dried. The nitric 
acid could not be completely driven off on the water-bath ; though the 
'larger part of the mass seemed dry, yet portions of it were still moist 
when the process was stopped, and it was far from being homogeneous. 
The brownish black substance imparted a strong yellow tinge to water, 
and dissolved with difficulty in dilute nitric acid, giving a brownish 
yellow solution. A portion of it, analyzed by Rose's method, gave 
CrgOs = €4.85 per cent 
CrOs = 31.51 « 
NO5 and HO = 3.64 " (by difference). 
It was now necessary to prepare for analysis from the evaporated resi- 
due a series of homogeneous substances, each of which had been exposed 
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to a little higher temperature than the preceding one, in order to exhibit 
the effect of different temperatures in the production of chromic acid. 
A portion (No. 1) of the evaporated residue was heated on a porcelain 
dish at a low temperature, with constant stirring, to complete dryness ; 
a second portion (No. 2) was first thoroughly dried at the same temper- 
ature to which No. 1 had been exposed, and was then somewhat more 
strongly, but still very gently, heated for a few moments, during which 
nitrous fumes escaped in abundance; in this manner each substance 
was dried at the highest temperature to which the preceding one had 
been exposed, and was then subjected to a little stronger heat during 
five or ten minutes ; the last substance (No. 5) was heated as hot as 
was possible, while avoiding incipient redness. The chromic acid of 
each substance was determined by precipitating it with nitrate of the 
si^boxide of mercury ; the chromic oxide was also determined in two or 
three cases, but only to control the analyses. All five substances were 
soaked in water for five hours ; pure nitric acid was then added in very 
small quantity, and, at the end of forty-four hours more, solution had 
been effected in each case. The color of the dry powder was brownish 
black, that of the solutions brownish yellow. The percentage of chromic 
acid in each substance was as follows : — 

CrOa. 
No. 1, 25.18 per cent 
No. 2, 26.09 " 
No. 8, 48.52 « 
No. 4, 55.49 « 
No. 5, 60.89 " 

It therefore appears that a variable amount of chromic oxide may be 
' converted into chromic add by evaporation with nitric acid, and that 
the quantity so changed increases with the increase of temperature till 
incipient redness is reached. If this mixture of chromic oxide, chromic 
acid, and nitric acid be exposed to a red heat, the nitric acid and the 
absorbed oxygen are driven off together, and nothing remains but insol- 
uble chromic oxide. It is sufficiently clear from these results, that no 
definite compound can be formed during this evaporation of nitric add 
in contact with chromic oxide ; the result is simply an indeterminate 
mixture of chromic oxide and chromic acid. It may be remarked, in 
passing, that this mixture closely resembles in every external property 
the brownish black powder obtained by gently heating chromic oxide in 
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contact with the air, a substance which, as we have seen, is also an in- 
determinate mixture of chromic oxide and chromic acid, containing, ho;ir- 
ever, verj much less chromic acid than the mixture just exanuned. 
Substance No. 5 of the preceding series, although anhydrous, yields 
chlorochromic acid with salt and sulphuric acid with the greatest fiicil- 
ity, another indication that the true explanation of Erttger^s not obtain- 
ing chlorochromic add from his heated chromic oxide is to be found in 
the fact that it contains too small an amount of chromic acid to be ex- 
hibited by that somewhat coarse reaction. 

6. Many distinguished chemists have observed the reactions and 
studied several of the substances which we have here described, and 
DO treatment of the subject can be complete which does not embrace 
an abstract of their labors. We shall therefore relate as concisely as 
possible the history of the substance which has been variously called 
brown oxide of chromium, or chromate of chromic oxide, and review 
the discussion as to its composition which has heretofore been brought 
to no satisfactory conclusion. 

Yauquelin,* the discoverer of chramium, obtained what he thought to 
be a brownish-red oxide of chromium by several methods, the details 
of which it is unnecessary to describe ; it will be enough to observe, 
that neither of his methods gave him a definite compound ; they all 
gave rise to indeterminate mixtures of the bodies now known as 
chromic oxide and chromic acid. He proved that nitric acid, whether 
cold or boiling, cannot oxidize chromic oxide, but that the calcination 
of the nitrate of chromic oxide produced a substance whose aqueous 
solution was red ; ammonia precipitated from this solution the green 
oxide, and the separated filtrate was yellow. His experiments led 
Yauquelin to the conclusion, that there are two kinds of oxide of' 
chromium, which differ only in the quantity of oxygen they contain. 

Two errors, into which the reader of Yauquelin's papers might 
easily fall, demand notice. It might be inferred from some of his 
statements that the chromate of ammonia was a body readily decom- 
posed by simple boiling with separation of the so-called brown oxide 
of chromium. We have found the chromate of ammonia to be a body 
possessing much greater stability than has been usually attributed to 
it ; its aqueous solution will resist, without change, prolonged boiling, 

* Ann. de Ch., LXX. pp. 86, 86 (1809). 
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oonoentration, and exposure for weeks to the direct rays of the sun. 
It is true that repeated evaporation to dryness may partially decom- 
pose it, and it is of course destroyed by ignition. 

Again, Yauquelin asserts that ammonia will precipitate the brown 
oxide of chromium from an aqueous solution of chromic acid through 
which sulphurous acid has been passed, and this a3sertion seems to 
be confirmed by some statements, made without quoted authority in 
Gmelin's Handbook (Cavendish Soc. Ed., IV. 114), concerning salts 
of the brown oxide of chromium obtained by dissolving this hydrated 
oxide in acids, from which solutions it may be again precipitated by 
ammonia. This is an important point in determining the real exists 
ence of such an oxide of chromium, and we have therefore made it the 
subject of careful experiment We have dissolved in dilute chlorhy- 
dric and dilute nitric acids such precipitates as analysis had shown to 
have very nearly the composition which is expressed by the formula 
CrOs (as, for instance, the precipitate of analysis 4 and of the' analysis 
on page 201), and have added to the solutions ammonia of every 
strength, from the strongest to the weakest, and have so obtained one 
invariable result, viz. a precipitate of common green chromic oxide, 
and a filtrate made yellow by chromate of ammonia. It is true that 
the fresh precipitate has a dirty or brownish look, caused by its im- 
pregnation with the yellow liquid in which it floats; and this is the 
most probable explanation of the opinion held by some previous 
observers, that this precipitate was something more than ordinary 
chromic oxide. 

The chief authority upon which the existence of salts of the brown 
oxide of chromium is asserted, seems to be that of Brandenburg,* who 
obtained solutions of substances which his own experiments, rightly 
interpreted, prove to have been mixtures of chromic acid and salts of 
chromic oxide, but which he thought were salts of an imaginary higher 
oxide of chromium. There is no such thing as a salt of the brown 
oidde of chromium, for the reason that there is no such base. 

It was the opinion of Dobereinerf that the substance produced by 
the calcination of the nitrate of chromic oxide was a chromate of 
chromic oxide and not an oxide of chromium, and he referred to the 
same formula the substances formed by the reduction of chromic 



* Schweigger, Jonr. fur Ch. a. Phys., XIII. 287 - 289 and 299 - 304. 
t Ibid., XXII. 482 (1818). 
VOL. V. 27 
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acid by paper, and by the digestion of chromic oxide with chromic 
acid. 

Thomson* prepared a brown precipitate, which he called brown 
oxide of chromium, by passing a stream of sulphurous acid through a 
solution of chromate or bichromate of potash. We have found, as did 
Berthier,t that no precipitate whatever is produced by passing sul- 
phurous acid through bichromate of potash ; but this is a point of no 
importance in this connection. Thomson washed the precipitate which 
he had obtained for two months, and noticed the steady abstraction of 
chromic acid from the precipitate. He finally analyzed the washed 
oxide (as he called it) and made it to be a very basic chromate cor- 
responding to the formula (CraOs)^ CrOs. His opinion of the effect 
produced by the ignition of the nitrate of chromic oxide we have already 
cited. Under the head of chromate of chromium he remarks that, when 
chromic oxide is dissolved in chromic acid and the solution evaporated, 
there remains a substance quite similar in appearance to the brown 
oxide of chromium. Again, he observed the precipitate produced by 
mixing chromate of potash with sesquichloride of chromium, and says 
of it that it is evidently composed of chromic acid and the green oxide 
of chromium. Guided by the analogy of chromium and iron, he pre- 
pared a chromate of iron by mixing chromate of potash with sesqui- 
chloride of iron ; an analysis of the edulcorated brown precipitate led 
him ta the formula (Fe903)5 GrOs, and in the filtrate and wash-water 
he thought he found another less basic chromate, corresponding to the 
formula (Fe808)5 (Cr08)a.5. On the whole, Thomson seems to have 
believed in the existence of a brown oxide of chromium, intermediate 
between chromic oxide and chromic acid ; but every one of his experi- 
ments and analyses points directly to the conclusion, that the supposed 
oxide is in reality a chromate of chromic oxide, or rather in most cases 
an indeterminate mixture of chromic oxide and chromic acid. 

We come now to the researches of Maus,t contemporaneous with 
those of Thomson, but much more conclusive upon the disputed point 
as to the existence of a distinct oxide of chromium answering to the 
formula CrOg. Maus mixed an aqueous solution of sesquichloride of 
chromium with chromate of potash, and digested the washed precipitate 

* PhU. Trans., 1827, Part I. p. 186. 

t Add. der Ch. a. Pharm., XLVI. 185 (1843). 

t Pogg. Ann., IX. 127 (1827). 
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with acetate of lead, thereby obtaioing a green solution of acetate of 
chronuc oxide and a yellow precipitate of chromate of lead ; he treated 
the same substance with arsenic acid, and obtained the insoluble arse- 
niate of chromic oxide and chromic add in solution. By washing the 
original precipitate for three weeks he claims to have removed all the 
chromic acid, and says that nothing but chromic oxide remained. By 
mixing sesquichloride of iron with chromate of potash he prepared a 
similar chromate of iron, from which all the chromic acid could be 
removed by washing in the same way. He believed that the calcina- 
tion of the nitrate of chromic oxide produced a chromate of chromium, 
but containing always nitric acid, because a heat sufficient to drive 
off all the nitric acid also converted the chromatie of chromium into 
chromic oxide. Maus did not analyze quantitatively any of these 
precipitates, probably because he was embarrassed by the impurities 
from which he could not free the precipitates without altering their 
composition ; but his qualitative results are amply sufficient -to prove 
that they all contained chromic acid as part of their original constitu- 
tion. Maus did analyze two substances prepared by digesting chromic 
oxide and ferric oxide in chromic acid ; the results of these analyses 
were, — 

1. 2. 

OgOa = 27.79 per cent FcsOb — 25,06 per cent 

CrOa = 72.21 « CrO, = 74.94 « 

And he assigned to them the formula CrgOs 2 CrOs and Fe208 2 CrOa 
respectively. These formulae are incorrect; the figures of the first 
analysis would give about four equivalents of acid to one of the oxide, 
and those of the second analysis would give more than four equivalents 
of chromic acid to one of ferric oxide. Both substances were unques- 
tionably indeterminate mixtures. Dumas, recounting the experiments 
of Maus, says, '* These results would be decisive, but they are contested 
by Berzelius." * It is therefore necessary to review the opinions of 
Berzelius on this subject 

In 1814 Berzelius, writing an essay on the "Cause of Chemical Pro- 
portions,"! mentions the new oxide of chromium, prepared by Yauque- 
lin, intermediate between the green oxide and chromic acid. Berzelius 



* Traits de Chimie Appliq., (Li^ 1848,) YII. 319. 

t Thomsoa's Ann. Fhil., IIL 104, (1814,) and Schweigger's Jour, fur Ch. n. 
Phys., XXn. 66. 
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prepared this oxide, aa he supposed, by igniting the nitrate of chromic 
oxide, observed the external properties of the substance, but did not 
analyze it, and made use of it only as an aid in establishing the con- 
tents of oxygen in chromic acid. In this essay he states the formnls 
of the oxides of chromium as CrOa, Cr04, and CrOt, the last being the 
acid. In a subsequent paper,* in speaking of the oxides of chromium, 
he lays special stress upon the close relation between manganese and 
chromium, and on the isomorphism of the sesquioxides of aluminum, 
chromium, manganese, and iron. He now writes the formula of chromic 
oxide as CrsOa, and in all probability the peroxide of manganese 
(Mn0.j) was in his mind an argument for the oxide CrO^, though he 
does not mention it in the paper referred to. Finally, in 1829, Berze- 
liusf rejects the conclusions arrived at by Maus, and gives the follow- 
ing reasons for his continued belief in the existence of the oxide CrOf 
The first reason urged is the analogy between the sulphur adds and 
the oxides of chromium ; this comparison is based merely on the iso- 
morphism of chromic and sulphuric acids. In the light of the better 
knowledge both of the sulphur acids and of the oxides of chromium 
which thirty years have given us, and with the clearer notions of chem- 
ical classification which now prevail, we can find in the existence of 
sulphurous acid no argument for the existence of an oxide of chromium 
containing two atoms of oxygen. Secondly, Berzelius ^ves his own 
idea of the reaction consequent upon mixing chromate of potash with 
scsquichloride of chromium, which he thinks is not correctly described 
by Maus ; according to Berzelius, the decomposition between these two 
salts does not take place at once, but the mixed solution first becomes 
dark yellow, soon changes to brown, a brown precipitate separates, and 
the liquid remains brown ; hence he infers the formation of two com- 
pounds of chromium and oxygen, one soluble and represented by the 
formula OsOs, the other the insoluble CrOs. We have accurately 
described in the first sentences of this paper the phenomena presented 
on mixing a solution of sesquichloride of chromium with a solution of 
chromate of potash, and have subsequently given the formula which 
represents the reaction. There is no reason to suppose that any such 
compound as OaOs remains in solution ; when the brown precipitate 
first formed has completely subsided, the color of the filtrate is that of 
bichromate of potash. Lastly, Berzelius accounts for the fact that the 



* Pogg. Ann., VII. 415 (1826). t In his Jahresbericht, VIIL 183. 
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sapposed oxide jields to analysis chromic acid and chromic oxide by 
imagining that the original oxide is decomposed by contact with water 
into chromic add and chromic oxide, as hyposulphurou^ acid is decom- 
posed by water into sulpha rous add and sulphur, or as nitrous add is 
resolved by water above 0° into nitric oxide and a solution of nitric 
add ( 3 NOs + Aq = 2 NO, + NO5 + Aq). This might perhaps be a 
possible supposition, if the brown substance in question were prepared 
by methods in which water had no part ; but when we see it predpitated 
from dilute solutions of monochromate of potash and a neutral chrome 
salt, or subsiding in the course of days from a very dilate solution of 
bichromate of potash, we are forced lo the conclusion, that the substance 
is from the first composed of the chromic add and chromic oxide which 
analysis shows it to contain. In short, we have all the evidence, analyt- 
ical and synthetical, that this brown precipitate is a chromate of chromic 
oxide, which we have of the real constitution of sulphate of potash. 

The compound is well worthy the attention of those chemists who 
deny that formulse ever express the actual constitution of bodies; it 
seems questionable whether any formula for the chromate of chromium 
can readily be written on the unitary theory which will express its 
properties and reactions as well as the dualistic formula. When at 
this distance we look back at the feebleness of the theoretical argu- 
ments which Berzelius opposed to the facts of Maus, Thomson, Dobe- 
reiner, and others, we marvel at the weight of a name whose authority 
outweighed the accumulated evidence of several trustworthy observers, 
and prevented the truth from prevailing thirty-four years ago. Ber- 
zelius himself became much less confident in afler years of the truth of 
his earlier views; in his Traiti de Ohimie* he caDs the predpitate 
formed by mixing a neutral chrome salt with chromate of potash, chro- 
mate of chromic oxide, and in a subsequent paragraph merely says that 
it is very possible that this compound is the oxide of chromium, CrOg. 

An observation made by Bammelsbergf added something to our 
knowledge of the precipitate formed by mixing a solution of chrome 
alum with a solution of diromate of potash. He made a determination 
of the water contained in the washed precipitate, and weighed the 
chromic oxide obtained by igniting it ; the oxygen which was expelled 
by ignition was determined by loss. The analysis led to .the formula 
(Cr808)a (Cr08)3 -|- ^ ^^i showing that the washing of the predpitate 

• II. 807 (Paris, 1846). t Pogg. Ann., LXVm. 274 (1846). 
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had been sufficient to make it somewhat basic The point specially 
noticeable in Rammelsberg's statement is his assertion that the precipi- 
tate was washed till it imparted no color to cold water. This is not 
credible, for the testimony of all other chemists is unanimous upon the 
point, that there is no limit to the removal of chromic add by washing 
from this precipitate. We have often prepared much more basic pre- 
cipitates, and have never yet seen colorless wash-water from the most 
basic of them. The color may become so pale as not to be very no- 
ticeable in small vessels. 

The discussion which we have traced left the subject in such doubt 
and obscurity, that most writers of text-books have given both views of 
the substance in question, some leaning to one theory of its composition, 
some to the other. In our endeavor to settle the question, we shall next 
bring to bear upon the subject the arguments to be drawn firom analogy. 

II. Analogous Chromates. 

The metals with which chromium is allied are aluminum, iron, and 
manganese, and the existence of chromates of the sesquioxides of 
these metals with properties analogous to those which we have de- 
scribed as belonging to the chromate of chromic oxide, will be addi- 
tional evidence that this substance is rightly so called. 

1. Chromate of Alumina. Maus* observed, but did not analyze, 
the chromate of alumina which is precipitated when chromate of potash 
is added to a solution of alumina in chromic acid ; he speaks of it as 
"^ consisting of chromic acid with much alumina." When the precip- 
itate was thoroughly washed, pure hydrate of alumina remained on the 
filter and acid chromate of alumina passed into the filtrate. Fairrie f 
also describes a chromate of alumina prepared by mixing alum solution 
with the solution of chromate of potash, and his analysis led to the ex- 
act formula Aljd^ CrOs ; he states, however, that the precipitate was 
thoroughly washed, which in connection with the result of his analysis 
is quite incomprehensible ; for Maus observed, and our own experiments 
fully confirm his observation, that all the chromic acid may be readily 
washed out of this compound. 

The yellow precipitate which appears when chromate of potash is 
dropped into a solution of alum, is constantly re-dissolved until the pro- 
portion of chromate of potash added amounts to five equivalents to each 



* Fogg. Ann., XI. 88 (1827). t Jour. Chem. See., IV. 301 (1852). 
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one of fdum ; the precipitate then becomes permanent ; it is light yellow 
in color, and has a gelatinous appearance which suggests an excess 
of alumina. The reaction is evidently the same as that above given 
for the precipitation of chromate of chromic oxide. 5 (KO CrOg) 
+ A1,08 3SQa,K0 S0s=4(K0 SOb) + 2 (KO 2 CrO.) + AJA 
CrO» The precipitate was drained, pressed between folds of filter- 
paper under heavy weights, and air-dried. The filtrate, when evap- 
orated and crystallized, gave crystals of bichromate of potash, and of 
sulphate of potash mixed with the slight excess of chromate of potash. 
The presence of soluble salts in the pressed precipitate, and its decom- 
position by washing, determined us to the third method of analysis above 
described (p. 197). Omitting the subsidiary weighings, we give the 
essential figures of our first analysis of this substance. 

Weight of the precipitate analyzed 0.5997 gram. 

« « water found 0.1948 « 

« " oxygen « 0.0197 " 

^ " soluble salts found 0.1969 « 

mixed precipitate of CrgOa + AlgOs 0.1888 '' 



u 



It will be remembered that the water and the precipitate of chromic 
oxide and alumina are actually weighed, the oxygen being determined 
by subtracting the water found from the total loss by ignition, and the 
soluble salts by subtracting the weight of the precipitate of chromic 
oxide and alumina from the weight of the whole residue afler ignition. 
The amount of chromate of alumina correspondibg to the oxygen lost 
by ignition may be calculated as follows : — ignition drives off half of 
the oxygen originally combined with the chromium ; hence 

Oxygen in the chromic add of precipitate = 0.0394 

Chromic add corresponding to this oxygen = 0.0825 

' Chromate of alumina ^ ** chromic acid = 0.1666 

This calculation rests entirely upon the single determination of the 
oxygen, and an inspection of the steps of the process will show that any 
error in the amount of oxygen, or rather in the water determination on 
which the weight of oxygen depends, is multiplied by eight and a frac- 
tion in the calculated amount of chromate of alumina. A considerable 
discrepancy is therefore to be expected between the amount of chro- 
mate of alumina so calculated, and the amount actually found in the 
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analjsis, the sum of the oxygen and of the mixed precipitate of chromic 
oxide and alumina. That sum 18 in this analysis 0.208 gram. ; sub* 
tracting the calculated amount 0.1666 gram., we find a discrepancy of 
0.0414 gram. By subtracting 0.005 gram, only from the weight of the 
water determined, this error would be corrected, and the precipitate would 
coincide exactly with the formula Al^Os CrOg, or, as the figui-es stand, 
its composition is very nearly that represented by the formula (A1^9)8 
(CrOs)^. Of course a method of analysis involving such a multiplica- 
tion of an error, however small, is objectionable, but we were at a loss 
to devise a better. A second analysis gave a similar result ; the dis- 
crepancy between the calculated and the actual numbers was four 
milligrammes larger than in the first analysis, and the figures of the 
analysis gave a chromate of alumina a little more basic than that 
represented by the formula (Alg03)3 (Cr08)8. We attach very little im- 
portance to any such formula. The fact seems to be that the normal 
composition of the chromate of alumina precipitated by the double de- 
composition of alum and chromate of potash is represented by the for- 
mula AlfiOs CrOa, but that the compound is a feeble one, and parts read- 
ily with some of its chromic acid to the water of the solutions from 
which it is precipitated ; hence the basic character of the precipitate 
analyzed. How Fairrie obtained a thoroughly washed chromate of 
alumina having the formula AlgOs CrOg is a mystery upon which our 
experiments have thrown no light 

2. ChroTtiate of Iron, We have already cited the observations of 
Thomson concerning this chromate, which he found after washing to be 
very basic, and also the statement of Maus concerning the acid chromate 
of iron with four equivalents of chromic acid, obtained by digesting hy- 
drated sesquioxide of iron in aqueous chromic acid. It remained for 
us to analyze, as exactly as the circumstances permit, the unwashed 
chromate of iron which is precipitated when chromate of potash is 
mixed with perchloride of iron. The method of analysis was the same 
as that used for chromate of alumina, with the disadvantage that the 
error in the amount of oxygen found is multiplied by ten instead of by 
eight in calculating the chromate of iron, because the atomic weight of 
the sesquioxide of iron is larger than that of alumina. The stability 
of the chromate of iron is greater, however, than that of the chromate 
of alumina, and the results of the analyses are very much nearer to the 
formula FctOs CrOg, than those of chromate of alumina to the formula 
AlsOg GrOs* The formula for the reaction whereby the brown chro- 
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mate of iron is precipitated, is the same as those already given for chro- 
mate of chromic oxide and chromate of alumina, viz. : — 

Fe,Cl3 + 5 (KO CrOs) = 8^(KC1) + 2 (KO 2 CrOe) + FejO, CrO,. 

Until the requisite amount of chromate of potash had been added to the 
perchloride of iron, the precipitate re-dissolved ; when it became per- 
manent, it was drained, pressed, and air-dried for analysis. 

Anah/tis 1. 

Weight of the precipitate analyzed, 0.6626 gram. 

" « water found, 0.0966 « 

« « oxygen « 0.0895 « 

<' <' soluble salts found, 0.2288 << 

« « mixed precipitate of FejOg+CrA, 0.2977 « 

From these data may be obtained by the necessary proportions, — 

Oxygen in the chromic acid of precipitate, 0.0790 

Chromic acid corresponding to this oxygen, 0.1654 

Chromate of iron corresponding to this chromic acid, 0.4287 

Chromate of iron found = FejOa + Cvjd^ + O weighed = 0.3943 
Excess of the calculated chromate of iron over the found = 0.0344 

This error would be perfectly corrected by a loss of three milli- 
grammes in the water determination, or as the figures stand without 
any correction they would lead to the conclusion that the precipitate 
was a chromate of iron of the formula FcsO, CrOg, but containing a 
very small excess of chromic add. 

Analyns 2. 

Weight of the precipitate analyzed, 0.6590 

« « water found, 0.0990 

" " oxygen « 0.0360 

<< << soluble salts found, 0.2254 

« « mixed precipitate of FcgOs + CrA, 0.2986 

From these data may be obtained by the necessary proportions, — 

Oxygen in the chromic acid of precipitate, 0.0720 

Chromic acid corresponding to this oxygen, 0.1197 

Chromate of iron corresponding to this chromic acid, 0.3597 
VOL. V. 28 



Digitized 



by Google 



218 PROCEEDINQS OF THE AMBBIOAN ACADEMT 

Chromate of iron found = FcgOs + CrgOa + O weighed = 0.3346 
Excess of the calculated chromate of iron over the found = 0.0251 

This error would be corrected by a supposed loss of little more than 
two milligrammes in the water determination. This second analysis, 
therefore, confirms the view that the normal composition of this chro- 
mate of iron is represented by the formula FejOa CrOj. 

It is unnecessary to call attention to the great similarity of the prop- 
erties of the chromates of chromic oxide, ferric oxide, and alumina ; 
their normal composition is represented by the formula HsOs CrOa, but 
they are such feeble compounds as seldom to be found of the exact 
constitution which the formula indicates.* Of the three, the chromate 
of chromic oxide is the most stable, and we have been able to prepare 
it with the exact theoretical composition, from which it so easily varies. 
It should be observed, that a variation in the composition of these chro- 
mates, amounting to even ten per cent of their chromic acid, does not 
affect in the least their external properties, and it is by no means im- 
possible that they are examples of that variation in the law of definite 
proportions which has been ably discussed by Professor J. P. Cooke 
in the Memoirs of this Academy ; t but unfortunately, as must oflen be 
the case, the limits of error of our methods of analysis are wider than 
those of the supposed variation, and moreover, on this border-land 
between the kingdoms of Chemical and of Mechanical Force, there 
must always be doubt and difference of. opinion concerning the cause 
to which a proved effect is to be ascribed. 

3. Chromate of Manganese, The existence of this chromate has 
been so clearly demonstrated by previous observers that we have 
thought it unnecessary to add any experiments of our own. On mix- 
ing a solution of sulphate of the protoxide of manganese with a solution 
of chromate of potash, a chocolate-colored precipitate subsides after 
some time, to which Warington % assigned the formula (MnO)8 CrOa 
2 HO. Bensch § also analyzed a similar precipitate, for which he 
gives the same formula. In Warington's analysis the amount of pro- 
toxide of manganese is larger than the compound which his formula rep- 

* The monochromate of glacina mentioned by Gmelln (Handbook, lY. 155, 
Cavendish Soc. Ed.) evidently belongs to this class, 
t New Series, V. pp. 348, 352 (1854). 
X PhU. Mag., [3.] XXI. 380 (1842). 
S Pogg. Ann., LV. 98 (1842). 
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resents would contain, and it is, moreover, questionable if the protoxide 
of manganese could exist in contact with chromic acid. The subse- 
quent observations of Fairrie* explain these difficulties. He mixed 
the solutions of chloride of manganese and chromate of potash, and so 
obtained a precipitate whose composition bj analysis was 3 (MugO, 
CrOs) + CrjOg + 6 HO. Fainie's criticism on the analyses of War- 
ington and Bensch, that they overlooked the chromic oxide formed by 
the reaction, is no doubt just. He also remarks, that the precipitate 
appeared to be formed by the action of seven equivalents of chromate 
of potash on six equivalents of chloride of manganese, but offers no 
explanation of the reaction. The decomposition is explained by the 
formula, 

7 (KO CrOs) + 6 (MnCl) = 3 MngOs CrOs) + CrA+ 6(KC1) 
+ K0 2Cr08. 

Six equivalents of the protoxide of manganese are oxidized into three 
equivalents of sesquioxide of manganese, at the expense of the three 
atoms of oxygen which two equivalents of chromic acid give up in 
changing into one equivalent of chromic oxide ; probably the chromic 
oxide so formed enters into combination with the chromate of manga- 
nese, rendering it basic. Chloride of potassium and bichromate of pot- 
ash remain in the filtrate.! 

* Jour. Chem. Soc., IV. 300 (1S52). 

t We do not wish to leaxe the subject of the metallic cfaromates without notidng 
the remarkable analyses published by Malagnti and Sarzeaa (Ann. de Ch. et de 
Phjs^ [S.] IX. 431, 1843) of the chromates of copper, zinc, cadminm, and nickel. 
The figures of these analyses correspond exactly with the foUomng singular for- 
mulsB : — 

(CaO)4 CrOa + 6 HO, (CdO)i (Cr08)9 -f 8 HO, 

(ZnO)4 CrOs -h 6 HO, (NiO)4 CrOs + 6 HO. 

All tiiese precipitates were washed with boiling water till no color came from 
them, and it is dear that these chromates, like those which we have studied, may 
be depriyed of the greater part of their chromic add, if not the whole, bj prolonged 
washing; hence the basic character of the substances analyzed. The marvel is, that 
the analyses^'corresponded so exactly with such peculiar fonnule ; it is hardly con- 
ceiyable that the publication of many analyses of each of these substances should 
not show the existence of a series of compounds, which conform to no definite for- 
mulsD. 
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III. The Black Oxide of Manganese (3 MnO« = MnjOg MnOg). 

Another question now suggests itself, — Would analogy lead us to 
suppose that there was an oxide of chromium containing two atoms of 
oxjgen ? Comparing chromium, as before, with the allied metals, alu- 
minum, iron, and manganese, we meet with no such oxide of aluminum, 
and we have Fremy's ♦ direct statement that he could find no oxide of 
the formula FeO,. Manganese, however, forms a compound with oxy- 
gen, stable, insoluble, and natural, which has heretofore always been 
spoken of as an oxide of manganese and been represented by the for- 
mula MnOs* Is not the existence of this compound a strong argument 
for the oxide CrOa ? We propose to adduce the evidence which makes 
it most probable that this so-called peroxide of manganese is in reality 
a compound, sometimes definite but oflener indefinite, of manganic acid 
and manganic oxide, and that its normal composition is to be rep- 
resented by the formula MngOs MnOa. 

We shall not expect to resolve this substance into manganic oxide 
and manganic acid with the same facility with which we analyze, the 
chromate of chromic oxide. This latter body is less stable than either 
chromic oxide or chromic acid, whereas manganic add and oxide are 
both exceedingly unstable substances, obtained with difficulty but easily 
destroyed. On the other hand, there is no more stable compound of 
manganese than that called the peroxide. It is not therefore decom- 
posed, as the chromate of chromium is, by boiling water, boiling caustic 
potash, or a boiling solution of chloride of ammonium. We prepared 
artifidal peroxide of manganese by passing a stream of chlorine through 
water in which carbonate of protoxide of manganese was diffused, and 
washing the precipitate, first with dilute nitric acid and then with water. 
The artificial peroxide thus prepared resisted solutions of chloride of 
sodium and of caustic potash, even when heated with these liquids in 
closed tubes to a temperature of 180° by means of a wax bath. 

But, notwithstanding the stability of this black oxide of manganese, 
it is not impossible to obtain from it manganic acid under circumstances 
which seem to preclude the possibility of any oxidation of the substance 
during the process by which the manganic acid is exhibited. Mitscher- 
lich t observed and reported the formation of the green manganate of 

* Ann. de Ch. et de Phys., [3.] XII. 381. 

t Abhandlangen der Akademie der Wiss. za Berlin, 1831, p. 218. Ann. de Ch. 
e£ de Phys., [2.] XLIX. 114. Fogg. Ann., XXV. 287. 
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potash, when caustic potash is fused in a retort with peroxide of man- 
ganese without access of air. Upon such authority this statement must 
have great weight, ahhough the omission of the details of the experi- 
ments renders it impossible to form any opinion of the sufficiency of the 
evidence upon which it rests. Fortunately the results of Mitscherlich 
find full confirmation in the recent experiments of Bek^toffl* This ob- 
server has shown that, when a mixture of caustic potash and black oxide 
of manganese is heated, in a closed tube filled with oxygen, to a tempera- 
ture of 180^, an abundance of the green manganate of potash is formed 
without the slightest absorption of oxygen. Unless these experimental 
results can be disproved, it seems impossible to escape the conclusion 
that the substance called peroxide of manganese contains manganic 
acid, since it yields' manganic acid while the ratio of its manganese to 
its oxygen remains unchanged. 

In 1817 Chevillot and Edwards t published an account of some ex- 
periments in which they endeavored to prove that the presence of air 
or oxygen was absolutely necessary to the formation of chameleon from 
caustic potash and black oxide of manganese. To demonstrate this, 
they first heated the mixture of these two substances in a silver cruci- 
ble, within a glass vessel which was filled with nitrogen, and found that 
no manganate of potash was produced. The amount of heat applied is 
not stated, but the nature of the apparatus indicates that a high temper- 
ature was used. Secondly, they heated the same mixture of caustic 
potash and black oxide of manganese in an atmosphere of oxygen, and ' 
measured the considerable quantity of oxygen absorbed during the for- 
mation of the manganate. These experiments seem at first sight abso- 
lutely to contradict those of Mitscherlich and Bek^tofi*; but it is easy to 
show that they have no such tendency, and that the conclusions which 
Chevillot and Edwards drew from them were entirely erroneous, though 
the experiments themselves were perfectly correct and faithfully re- 
ported. It is obvious that an absorption of oxygen is just as necessary 
in order to convert the substance, whose formula would be written 
Mn^Os MnOa, completely into manganic acid, as it is for the entire conver- 
sion of the so-called oxide MnOg into the same acid. The same amount 
of oxygen must be absorbed in changing one gramme of the black ox- 
ide of manganese into manganic acid, however the rational formula of 

* Balletin de Soc. Chim. de Paris, Stance IS Mai, 1859, L 43. 
t Ann. de Ch. et de Pbys., [2.] IV. 290. 
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that substance may be written. To prove that oxjgen is absorbed dur- 
ing the formation of manganate of potash from caustic potash and black 
oxide of manganese, is therefore not at all to the purpose ; the only 
question is, Can any manganate be formed without absorption of oxjgen? 
This question the experiments of Mitscherlich and Bek^toff answer in 
the affirmative. But if manganate of potash is formed from caustic 
potash and black oxide of manganese without any addition of oxygen, 
how is the fact of its non-formation in an atmosphere of nitrogen, as 
proved by Chevillot and Edwards, to be accounted for. We have re- 
peated the experiments of Chevillot and Edwards with a somewhat dif- 
ferent apparatus. A combustion-tube of small diameter was nearly 
filled with copper turnings, and beyond the copper a platinum boat con- 
taining a mixture of caustic potash and peroxide of manganese was 
inserted. The tube was then connected with an aspirator, and a slow 
current of air was drawn through the hot copper. When time enough 
had elapsed to secure the complete filling of the tube with nitrogen, the 
platinum boat was heated gradually up to dull redness without produc- 
ing a trace of the green manganate. When the tube had cooled, the 
contents of the boat was a fused, brownish mass. Another experiment, 
however, showed conclusively that the non-appearance of the green 
manganate is accounted for by the fact that this manganate cannot ex- 
ist in an atmosphere of nitrogen at such a temperature. We prepared 
some manganate of potash in a platinum boat by fusing a mixture of 
carbonate of potash and black oxide of manganese in the air, and then 
heated this boat with its contents in an atmosphere of nitrogen by 
means of the apparatus just described. At a temperature very much 
below a red heat every trace of the green manganate disappeared, and 
when the tube was cool the appearance of the contents of the boat was 
that of a fused, brownish mass, precisely like that described above in 
the former experiment. Repetitions of the experiments fully confirmed 
these results, which perhaps ought to have been anticipated, since it 
seems more than probable that nitrogen would be oxidized in contact 
with a hot manganate. Similar experiments with an atmosphere of 
carbonic acid led to the same negative results. It must be borne in 
mind that our present purpose is merely to show the fallacy of the in- 
ferences which Chevillot and Edwards drew from their experiments, 
which were made at an uncertain but high temperature. We by no 
means wish to assert that it is impossible to obtain the green manganate 
of potash from a miicture of caustic potash and black oxide of manga- 
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nese in an atmospheiB of nitrogen, if the temperature be sufficiently 
low. On the contrary, we have made several experiments which tend 
to the conclusion that this is perfectly possible under certain conditions. 
A mixture^f caustic potash and natural black oxide of manganese was 
placed in a glass tube, which was then filled with nitrogen and sealed. 
Thus hermeticaUy closed, the tube was heated in a wax-bath to ISO** 
for three hours ; at the end of' the experiment, we found that portions 
of the mass in the tube had been changed into green manganate of pot- 
ash, though the greater part seemed to be unaltered. Again, a mixture 
of potash and the black oxide, artificially prepared, was gently heated 
in a combustion-tube in a current of nitrogen to a temperature barely 
high enough to fuse the mass, and the manganate of potash was formed, 
small in amount, but perfectly unmistakable. In repeating this last ex- 
periment, however, we failed quite as often as we succeeded, for it is dif- 
ficult to heat the mixture hot enough to insure the formation of the man- 
ganate without also heating it hot enough to destroy it. Moreover, no 
experiments, intended to exhibit the formation of mangauate of potash 
in nitrogen from potash and the black oxide, can be conclusive, so long 
as the experimenter is unable to answer any one who may please to al- 
lege that the nitrogen used contained a trace of oxygen. Unless some 
method of preparing the nitrogen is used which will enable the chemist 
to assert that the gas is free from oxygen and from all other impurities 
which might afiect the reaction, such experiments will establish nothing. 
The only conclusive method of testing the question whether manganate 
of potash can be form.ed from the black oxide and potash alone, is that 
so well applied by Bek^tofi^, who proved that the manganate can be 
produced from these materials in an atmosphere of oxygen at a low 
temperature without the slightest absorption of that gas. His experi- 
ments were obviously performed with such care that we have thought 
it superfluous to repeat them. 

We have been at such pains to review and explain the experiments 
of Chevillot and Edwards, in order to put the decomposition of the 
substance called peroxide of manganese into manganic oxide and man- 
ganic acid in its true light, as an uncontradicted fact, resting upon the 
highest authority. If we add to this decomposition of the black oxide 
of manganese by potash the other fact, that it is a perfectly neutral or 
indifferent body, possessing none of the properties either of an acid or 
of a base, we have evidence, not sufficient perhaps absolutely to prove 
that its true rational formula is MugOs MnOa, but quite enough to show 
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that the formula MnOg is qo argument for the formula CrQt , in the face 
of the demonstration of the true character of the chromate of chromium 
heretofore given. On the contrary, the fact that the supposed hrown 
oxide of chromium is in reality composed of chromic oxide and chromic 
acid, gives additional weight to the experimental evidence already 
accumulated, that the peroxide of manganese is a compound of manga- 
nic oxide and manganic acid. There is a striking similarity between 
the methods of preparing chromate of chromium and manganate of 
manganese, the more noticeable in view of the very different stabilities 
and solubilities of the oxides of these two metals. Thus the action of 
chlorine on chromic oxide gives rise to the formation of chromate of 
chromium, while its action on the carbonate of manganous oxide pro- 
duces the manganate of manganese.* Again, the gentle ignition of the 
nitrate of manganous oxide produces a mixture of manganous oxide 
with the higher oxides of manganese ; this mixture contains so much 
manganate of manganese that the process has been patented as a meth- 
od of obtaining a manganese oxide adapted to the preparation of cblo- 
rincf This result corresponds precisely with the result of igniting the 
nitrate of chromic oxide. Again, the absorption of oxygen by heated 
chromic oxide exposed to the air, observed by Kriiger, finds its exact 
parallel in the absorption of oxygen by manganous oxide under the 
same circumstances. A mixture of the higher oxides of manganese is 
so obtidned, and this process of ignition has been long known in the 
arts as a means of '^revivifying" black oxide of manganese, rendering 
it available for the preparation of chlorine a second time, or through 
an indefinite series of alternate reductions and oxidations.} 

* Gmelin's Handix>ok of Chemistry, IV. 207, Cavendish Soc. Ed. 
t Berthier, Ann. de Chim. et de Phjs., [2 ] XX. 187. Gatty, Eng. Patent Spe- 
cifications, 22 Aug. 1857, No. 2230, p. 3. 
X Pfaff. Schweiggert Jour, fur Ch. u. Phys., LIII. 122, (1828). 
Binks, C. Eng. Patent Specifications, 8 Feb. 1839, No. 7963, pp. 4, 8, and 9. 
Ebelmen. Ann. des Mines, [3.] XVII. 517 (1840). 
Walters, G. S. Eng. Patent Specifications, 24 Mar. 1843, No. 9676. 
Balxnain, W. H. " " " 31 Mar. 1855, No. 723, p. 4. 

Dunlop. " " " 22 Nor. 1855, No. 2637, p. 3. 

Barrow. '* " " 26 Feb. 1856, No. 485, pp. 4, 9. 

Elliot *' " " 13 Oct 1856, No. 2392, p. 4. 

Pattinson. " " " 21 Oct 1856, No. 2475. 

Gossage. " " " 8 Nov. 1856, No. 2630, p. 7. 

Beissig. Ann. der Ch. n. Pharm., CIU. 27 (1857). 
In several of these specifications the removal of alumina and sesqnioxide of iron 



Digitized 



by Google 



OF ARTS AND SCIENCES. 225 

While it is much easier to obtain the nfknganate of manganese in a 
state of tolerable puritj than it is to prepare the chromate of chromium, 
because of the greater insolubility of the first substance, it would never- 
theless be very difficult, to saj the least, to precipitate it bj the method 
of double decomposition. We can readily mix chromate of potash and 
a normal salt of chromic oxide, and throw down the chromate of chromic 
oxide : till we can prepare a pure and neutral manganate of potash, the 
true composition of the manganate of manganic «oxide cannot be illus- 
trated in this way. 

IV. Otheb Chromates of Chbomic Oxide. 

Under the head of ^ Bichromate of Chromic Oxide " the English 
Editor of Gmelin's Handbook of Chemistry * has described two pro- 
cesses, neither of which has any connection with the name and for- 
mula at the head of the paragraph ; the first is the description of a 
washed, and therefore basic, chromate of chromic oxide, prepared by 
Traube,t identical with the substance analyzed by Rammelsberg, as 
Traube himself remarks, and having the same formula by Traube's 
analysis, viz. (CrsOs)8 (Cr08)s; the second is the description of the 
mode of precipitating the chromate of chromic oxide, CfgOs CrOs, from 
chrome alum by chromate of potash in the manner we have fully ex- 
plained. 

For the existence of what the translator of Gmelin's t Handbook 
calls the ^ Neutral Chromate of Chromic Oxide," with the formula 
CrgOs 3 CrOa, there seems to be no sufficient evidence. Unverdorben, 
Berzelius, and Maus have proved beyond a question, what hardly re- 
quired proof, that when heated above the melting point chromic acid is 
ultimately resolved into oxygen and chromic oxide. Traube § has 
thought to show that by using a temperature but little above 250° a 
definite chromate can be obtained, corresponding to the formula 
CrjOg 3 CrOs. By heating a quantity of chromic acid to this re- 

is described, preparatory to the roasting of the manganoas salt or oxide. The more 
manganic acid formed by the roasting the better, — may not then the admixtnre of 
a certain amount of these bases be chemically advantageous ? Very possibly there 
are mechanical advantages to be gained by their removal. 

* Handbook of Chemistry, IV. 115 (Cavendish Soc. Ed.). 

t Ann. der Ch. n. Pharm., LXVI. 108 (1848). 

I Handbook of Chemistry, IV. 116 (Cavendish Soc. Ed.). 

i Ann. der Ch. n. Pharm, LXVI. 106 (1848). 
VOL. V. 29 
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quired temperature he obtained a black mass which had taken the 
shape of the crucible ; this he powdered and digested with water, with the 
expectation of dissolving that portion of the chromic acid which had not 
been a£fected bj the heat ; the wash-water after some days still remain- 
ing yellow, he concluded that the substance itself gradually dissolved, and 
proved this to his own satisfaction bj analyzing two portions, one of 
which had been washed more than the other, with the same result, viz. 
57.93 per cent of chromium and 42.07 of oxygen. These figures cor- 
respond to the formula CrgOs 3 CrOg. Now chromic add contains 
52.23 per cent of chromium and chromic oxide 68.62 per cent, and in 
changing from the first injp the second, under the influence of a mod- 
erate heat, the heated substance will at some moment contain 57.93 per 
cent of chromium ; before that moment it would contain less, after that 
moment more. We were not so fortunate as to hit on the right time 
for stopping the experiment We subjected a mass of chromic add to 
a temperature a little above 250° for three hours, and obtained a brown- 
ish black substance, such as Traube has described, which, powdered 
and boiled with water, imparted a faint yellow color to the liquid. 
Analysis showed that it contained 54.12 per cent of chromium. It is 
quite clear that any substance prepared in such a way must be a mix- 
ture, and that the particular mixture analyzed by Traube has no claim 
to the name and formula of a definite compound. 

Still another hypothetical chromate, called '^ Soluble Brown Chromic 
Oxide or Acid Chromate of Chromic Oxide,^ figures in 6melin*s Hand- 
book {loc. ctt), Maus and many others have made a solution of hy- 
drated chromic oxide in aqueous chromic acid, but Maus alone has 
analyzctd the solution ; we have already expressed our opinion that the 
liquid he analyzed was only an indeterminate mixture (p. 211). The 
observation and the conjecture of Berzelius, cited by Gmelin in this 
paragraph, we have already remarked upon ; the precipitate which 
Berzelius speaks of is the chromate of the formula Cr20a CrOs- 

To sum up the case, — there is cot a particle of evidence of the ex- 
istence of any chromate of chromium containing more than one equiva- 
lent of chromic acid. Such may be hereafter discovered, but it does 
not seem probable that they will be found to be insoluble compounds. 
Until the realities are made known to us, why cumber the science with 
names and formulas, which fill no gaps, extend no analogies, bridge no 
difficulties, but are merely a perplexity and a hinderance ? It has been 
too much the custom to call the chromate of the formula CraOg Cr03 
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the basic chromate of chromium ; this proceeds on the assumption that 
there is some other salt better entitled to the name of normal or neutral 
chromate, as, for example, the imaginary chromate containing three 
equivalents of chromic acid. Until some such chromate is discovered, 
the word haste would be better omitted from the name of the only defi- 
nitely determined chromate of chromium. 

Professor G. P. Bond exhibited a drawing of the great 
nebula surrounding the star Ononis representing its ap- 
pearance in the twenty-three-foot refractor of the Observatory 
of Harvard College. 

The feature to which attention was particularly directed was the 
spiral structure of the principal masses of light, or, more correctly, the 
tendency to an arrangement in elongated wisps or whirls, sweeping out- 
ward from the bright region of the Trapezium. A disposition of the 
nebulosity in sjme localities to radiate from the vicinity of the Trapezium, 
noticed in the memoir published by Professor W. C. Bond in 1848, 
has repeatedly attracted attention in subsequent years. The idea of a 
spiral character in the radiations had even been suggested, without how- 
ever presenting itself definitely to the mind as the true conception of 
the leading features of the nebula. 

During the past winter, opportunities were taken to review the whole 
region, with particular reference to this peculiarity ; attention being 
given exclusively to the arrangement of the diverging wisps of nebulos- 
ity, and the alternating dark spaces by which they are separated from 
each other. A particular scrutiny of the latter was of considerable 
assistance in tracing the fainter convolutions. The form and disposition 
of the whirls were thus defined by two independent processes, the neb- 
ula being first sketched as a bright object on a dark ground, and, again, 
its darker openings and channels as dark objects on a white ground. 

The quarter designated in Herschel's chart * as the JRe^o Godiniana 
was first explored. The nebulosity was here resolved into an assem- 
blage of three or four long wisps, interlaced with each other, or crossed 
by offsets ; these were ultimately traced from a point near the northern 
margin of the Sinus Magnus, over the whole length of the Regio Picar- 
diana and the Eegio Godiniana^ forming a sweep of 120°. After pass- 
ing the well-defined northern boundary of the last-named region, and 

* Mem. Astr. 8oc., Vol. II. 
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beyond Herschel's stars o and £, these wreaths bend rather suddenly, 
and tend towards the south-preceding direction. Indications of their 
presence in this quarter are imperfectly suggested in Lassell's and in 
Sir J. Herschel's latest drawing. From this point feeble traces exist 
for l(y or 15' in a south-preceding direction. Their course over the 
E, Pieardiana gives a decidedly reticulated aspect to the whole region ; 
but, though bright, they are here so closely intertwined and connected 
by offsets, that it is a matter of no little difficulty to gain a clear com- 
prehension of their proper relations. The complexity of the details is 
further increased by several offshoots from this quarter, which cross over 
into the adjacent R, Derhamxana ; still the general effect is easily re- 
cognized. 

From the southern comer of the Regio PtcardianOy and from those 
parts of R, Derhamiana and R. Huygeniana which lie near the Trape- 
zium on its north-preceding and preceding sides, a number of narrow 
and bright branches diverge, their extremities tending also to the south- 
preceding direction. Some of these cross the R, GenUfiana and seem 
to merge together, forming a nebulous mass, which can be followed 
through an arc of 10' or 15'. Others, which are less curved, originate 
near the Sinus Gentilii ; these are narrow and somewhat tortuous. 

It is to be noticed that the initial direction of the wreaths (Nebelstrei- 
fen) changes continuously from an angle of position of 330^ on the 
northern margin of the Sinus Magnus^ to one of 220^, or less, at the 
S, GrentilUf and the sweep of the curve correspondingly diminishes, so 
that throughout the whole nebulous region preceding the sharply de- 
fined apex of the R. Hvygenianay the extremities of the filaments have 
a pretty uniform tendency in the angle of position 220^. As soon, how- 
ever, as we pass to the fields on the following side of the apex, a change 
is immediately apparent The ultimate direction being about in the 
angle 160^^. The principal group of wisps results from the resolution 
of the R, Messerianay and the region between the Trapezium and the 
Proboscis JkRnor, including both these features, into four or five distinct 
wreaths having a common initial direction in the angle of position 110^. 
The very bright nebulosity lying between the S. GenHlit, the Trapezium, 
and the R. Subnehulosaj cannot be resolved into a regular structure, but 
three or four condensed spots, constituting the most brilliant part of the 
nebula close on the south-preceding side of the Trapezium, are plainly 
distinguished as tufls or curled offsets from a prominent wisp of light 
which extends from its origin, near the Trapezium, across the R. Gen- 
tilicmcL 
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llie general aspect of the greater part of the nebula is therefore that 
of an assemblage of curved wisps of luminous matter, which, branching 
outward from a common origin in the bright masses in the vicinity of 
the Trapezium, sweep towards a southerly direction, on either side of an 
axis passing through the apex of the Beffio ffut/geniana, nearly in the 
angle of position 180^. About twenty of these convolutions have been 
distinctly traced, while others giving a like impression are too faint or 
too intricate to be subjected to precise description. It may therefore be 
properly classed among " the spiral nebulae," under the definition given 
by their first discoverer. Lord Rosse ; including in the term all objects 
in which a curvilinear arrangement, not consisting of regular re-enter- 
ing curves, may be detected. 

That the existence of this feature in the great nebula of Orion should 
have hitherto escaped notice, after the many careful scrutinies to which 
it has been subjected, with the help of the largest instruments and the 
most skilful observers, may seem scarcely credible; a few words of 
explanation on this point will not therefore be amiss. It is to be 
ascribed partly to the confusing effect produced by the crossing and 
intersection of the principal strtiB and of their offsets, which the eye 
cannot unravel without the aid of some clew to their mutual relation 
and significance ; and partly also to the faintness of some of the details, 
which are, nevertheless, very essential features in a correct apprehen- 
sion of its structure, supplying, as they do, what would otherwise appear 
as breaks of continuity, and assisting materially in the recognition of 
a principle of regularity pervading the whole structure. Until the law 
of relation and continuity in the several parts of such an object is en- 
tertained in the mind, it must remain an incoherent, confused assem- 
blage of material, having no orderly or connected arrangement. 

The change from the previous notion of its configuration is not more 
considerable than that which took place with reference to the celebrated 
nebula 51 Messier, in which the original discovery of the spiral arrange- 
ment was made. This object had been subjected to a careful examina- 
tion and description by both the Herschels, but neither their drawings 
nor descriptions furnished the slightest intimation of a spiral structure. 
It deserves particular notice, too, that there was no want of sufficient 
optical power to exhibit the appearance in question ; for the spirality of 
51 Messier is seen with perfect distinctness in a refractor of 15 inches' 
aperture, and must certainly be within reach of the twenty-foot Her- 
schelian reflectors. Nor can it for a moment be thought that the earlier 
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observatioDB and delineations were in any proper sense erroneous. Thej 
were simply made at a great disadvantage, in tbe absence of a clear con- 
ception of tbe general plan of stmcture presented in the object. Some of 
the details indispensable to its recognition^ being only faintly presented, 
were overlooked, or, appearing by mere suggestions and glimpses of 
vision, they conveyed an erroneous impression ; in this way the mutual 
relation of the various parts came to be entirely misconceived. The 
missing links were supplied by the larger optical power of Lord Bosse's 
telescope, too plainly not to insure notice ; and the nebula then pre- 
sented itself under a totally different aspect. Instances of similar reve- 
lations, completely at variance with previous conjectures, have indeed 
so often occurred in the history of astronomical discovery, that the pro- 
cess ought to be regarded as the ordinary rule, rather than as an un- 
usual exception. 

Professor Bowen read a paper arguing against the wisdom 
of legal enactments requiring banks to kee]^ a fixed and con- 
stant proportion of specie in reserve. 

Mr. Felton read a paper on the honey of Mount Hymettus, 
of which he had received a supply from the Rev. Dr. Hill of 
Athens. He gave an account of the Grecian bee, citing pas- 
sages from the poets, beginning with Homer : next, the vari- 
ous occasions, religious and social, on which honey was used 
by the ancients were enumerated. The employment of honey 
in tbe medical practice of the Athenian physicians, especially 
by Hippocrates and Galen, was explained, and passages were 
cited from the writings of Hippocrates. The next topic was 
a philological one, the use of honey as a term of comparison, 
and the frequency with which the word fiiKi (honey) is com- 
pounded with other words in descriptive epithets. This was 
shown by a series of passages in the poets and prose-writers, 
from Homer to Plato and Aristotie. The reputation of the honey 
of Mt. Hymettus in ancient times was then illustrated by quo- 
tations from Strabo and Pliny ; and in mgdern times, by the 
testimony of the old traveller, Wheeler, and others. The wild 
thyme which flourishes in abundance on the mountain, and 
which gives its peculiar flavor and fragrance to the honey, was 
described, and specimens exhibited. 
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Greece has been overrun, it was remarked, by hostile and 
barbarous hordes. Persians, Gauls, Romans, Yandals, Goths, 
Slavonians, Albanians, and Turks have successively swept over 
the laud, until some, like Fallmereyer, have come to ,ihe con- 
clusion that the ancient Hellenic population have been utterly 
displaced, and not a drop of Hellenic blood flows in Grecian 
veins. This is a paradox, as any one may see who will visit 
Dr. Hill's school or the Panepistemion of Otho, or the Par- 
thenagogeion, and look into the animated countenances which 
might furnish models for another Panathenaic procession. But 
let the speculative sceptic doubt this if he pleases ; even he 
cannot doubt that the bees of Hymettus are descended in a 
bee-line from those that clustered round the lips of the infant 
Plato as he slept among the myrtles while his parents were 
sacrificing to the Hymettian nymphs. 

*' And still his honeyed wealth Hymettos yields ; 
There the blithe bee his fragrant fortress builds, 
The firee-bom wanderer of thy mountain air." 

A small quantity of the Hymettus honey was placed on the 
table as a further and final illustration of the subject. 



Four bandred and ninety-fdiirtlk mectlBg. 

April 11, 1861. — Monthly Meeting. 

The President in the chair. 

Mr. Charles G. Loring announced the death, upon the same 
day, of two venerable and distinguished Fellows of the Acad- 
emy, viz. Chief Justice Shaw and Judge White, in the follow- 
ing terms : — 

Mr. President: Since the last meeting of the Academy, and within 
the lapse indeed of a few days, two of its most venerated members, 
whose age, social position, and eminent endowments added much to 
its dignity and influence, having been called from earth by the angel of 
death, it becomes us to turn from our ordinary avocations for a moment 
in contemplation of their departure, and to place upon record a testi- 
monial of our appreciation of their worth. And as both were in the 
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department in the classification of members in which I stand, and as 
long and very friendly professional and social relations with one, and a 
cordial acquaintance for many years with the other, have rendered my 
remembrance of each of peculiar and affectionate interest, I readily com- 
ply with your suggestion, in a very humble and brief attempt to com- 
memorate their claims upon our regard this evening, — confining myself 
to the consideration of their peculiar moral and intellectual character- 
istics, leaving the more particular elements of biographical account for 
their appropriate place in the annual narrative. 

If I were influenced by no other motive to avoid all semblance of 
exaggeration in such delineations, I should feel myself constrained to 
the severest simplicity of truthfulness by the consciousness of the stem 
reverence of it in one, and the equally firm and gentle love of it in the 
other, as illustrated in their daily lives and conversation, and of the 
reproach pressing on me, as in their presence, should I be guilty of 
departure from it in speaking of them. 

Both were members of the legal profession; both devoted their 
best energies to the service of society in that department of moral 
science ; and both illustrated its true dignity as a science in knowledge 
of the principles of human nature and of society ; and as an art, in the 
application of them to the relations of life and the rights and duties of 
members of a community. 

I believe that the records of the juridical career of the late Chief 
Justice Shaw justify the assertion, that no judge ever adorned the 
bench^ in England or America, whose decisions are more strikingly 
illustrative of the law as a science, both in the abstract and the con- 
crete. His mind seemed ever dwelling in principles and their unfold- 
ings ; and with equal power and delight whether in abstract develop- 
ment or practical application. It was thoroughly absorbed in the 
perception and contemplation of the nature of Law, in its universal 
application, as portrayed in Hooker's celebrated description : " Of Law 
there can be no less acknowledged than that her seat is in the bosom of 
Grod, — her voice the harmony of the world ; all things in heaven and 
earth do her homage, the very least as feeling her care, and the great- 
est as not exempted from her power." 

No subject was presented, whether of morality or civil polity, of 
science or of art, concerning which he did not instinctively seek the 
ascertainment of its fundamental law, its reduction to first principles. 
It mattered not whether it were the government of a state or the con- 
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stniction of a contract ; the revolution of a comet or the circulation of 
the blood ; the working of a steam-engine, or a machine for thQ manu- 
facture of a pin. 

This great faculty of perceiving and developing the principle of 
everything brought within the range of his intellectual vision, was the 
foundation of his imposing mental power ; and had it stood alone, and 
been exercised and expended in abstract research and the develop- 
ment of systems, embodied in scientific treatises, there can be no doubt 
that it would have ranked him among the men of genius of his day, 
and transmitted his name to posterity with a more dazzling diadem 
than ever rests upon the brow of those whose lives and powers are de- 
voted to the service of man in the daily walks of life. 

But happily for our Commonwealth, and happily, I may safely 
say, for the jurisprudence of our country, this was but one, though 
the most conspicuous, of the many talents with which he was gifted, 
and which enabled him to extend broadly and deeply the foundations 
of jurisprudence in its adaptations to the ever-changing phases of human 
life in the progress of civilization, and the ever-novel and multifarious 
developments of industrial skill and enterprise. To this great power 
were added the willing capacity for long-continued labor in details ; an 
earnest love and curiosity for the application of principles to practice ; 
a ready faculty for subtile logic, rejoicing in the play and conflict of 
polemic discussion; a marvellous faculty of individualization, from 
which nothing escaped ; a comprehensive, tenacious memory ; and, per- 
haps above all, a great heart filled with generous dispositions and 
Isindly emotions, an incarnation of the sentiment, " Homo sum, humani 
nihil a me alienum puto," ever impelling to the use of all his facul- 
ties and attainments for the service of his fellow-men in all that was 
nearest to their interests and their affections. 

Human law is but the reflex of the habitual feelings and opinions 
of the people. The law of causality is as strictly applicable to hu- 
man actions as to the world of matter. Law is therefore in the 
strictest sense a science, whose fundamental principles are to be found 
in the construction of human nature and civil society ; and he only 
can be esteemed a scientific lawyer whose studies and reflections 
extend beyond the learning of books and the authority of precedents 
— essential instruments and guides though they be in his daily 
work — to the sources of individual and social, intellectual and moral 
life. 

VOL. V. 30 
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No code of statute law, however elaborate, or erected upon experi- 
ence however universal, could provide for a multitude of novel cases 
that would be presented for adjudication within one year after its en- 
actment The infinite variety of human capacities, feelings, interests, 
and motives, and the ever-multiplying novelties in enterprise and social 
relations, must ever throw back legal judgment on rights and duties in 
human life upon first principles ; and hence the inevitable necessity for 
what is termed judicial legislation, — the establishment of the law by 
the court in an individual case, to govern all thereafter arising, falling 
within the like application of the same principles. And no department 
of human labor, therefore, in science or art, calls for greater capacity 
of comprehension and investigation, more acute penetration and far- 
seeing wisdom, or more entire soundness of heart, than that of the 
judgment seat. And more especially is this combination of faculties 
demanded at periods when the expansion of commerce and of business 
relations to new dimensions and in multiplied varieties, and the intro- 
duction of new modes of enterprise, call for a corresponding enlarge- 
ment of the foundations and boundaries of jurisprudence. 

And it was at such a stage in the affairs of men that this great judge 
was commissioned for his high trust The changes and modifications 
of public sentiment concerning laws regulating the domestic relations ; 
the vast and rapidly augmenting increase of commercial adventure, in- 
volving corresponding multiplied connections and calling into birth new 
species and forms of obligation, written and implied ; the comparatively 
recent introduction of a new system of associated enterprise in manu- 
facturing corporations, already widely spread if not originating in New 
England, and before unknown ; and the gradual ingrafting of the Eng- 
lish system of Equity Jurisprudence upon the administrative duties of 
our courts of common law, opened wide and constantly enlarging fields 
for the development of principles of previous comparatively limited ap- 
plication, and for the unfolding of others, before unrecognized, lying at 
the foundation of the new combinations thus brought into being. Hap- 
pily his associates upon the bench, at his accession to it, were also 
men of eminent ability and great learning, and some of them of long 
judicial experience ; thus with him constituting a combination of in- 
tellectual power and moral influence remarkably adapted for the exist- 
ing and coming emergencies, for maintaining the pre-eminence of the 
Commonwealth in these new fields of science which their predecessors 
had established in the old, and for transmitting to posterity her system 
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of jurisprudence with broader foundations and ampler superstructure, 
adapted to the unprecedented and ever-increasing growth of her mate- 
rial interests, and, as it may be hoped, of her ever-advancing progress 
in moral and intellectual civilization. And it is believed that she can 
point to no one of her many illustrious sons whose intellectual power, 
faithful service, and moral influence have done more for the honor and 
perpetuity of her most cherished civil institutions. 

But the services of this great and good man were not confined to the 
discharge of his official duties ; his comprehensive mind and heart em- 
braced all fields in which he could serve his fellow-men ; his broad and 
philosophical benevolence assisted in the management and dispensation 
of many public charities ; his love of learning and appreciation of 
the inestimable benefits of thorough science, and his profound wisdom, 
aided in the government of many institutions for their cultivation. 
He was for more than twenty years a member of the Corporation of 
Harvard College, ever faithfully attentive to the laborious and often 
minute duties of that station, and earnestly intent upon the promotion 
of her highest interest and honorable fame. 

The moral nature of Chief Justice Shaw was on the same grand 
scale with the int43llectual. It was founded upon a firm will and cour- 
ageous spirit, fitting him for enduring enterprise and resolute fulfilment 
of his purpose. His perception of duty was elevated and controlling ; 
his regard for truth stem and unyielding ; his sense of justice acute 
and comprehensive, generous and benevolent ; and crowning all was a 
warmth and sensitiveness of feeling often in seemingly strange contrast 
with his otherwise massive character. He was singularly emotional ; 
the utterance of a noble sentiment, the witnessing of a generous action, 
the unexpected appeal to any of the exalted principles of our nature, 
the suffering of a fellow-being, however humble, would sufinse his 
eyes and cause his lips to quiver and his voice to tremble, alike on the 
judgment seat and in the privacy of social intercourse. Had he lived 
in earlier times it might well be believed that his demeanor upon the 
bench had prompted the apothegm, ^ The sentence of condemnation is 
best steeped in the judge's tears." Indeed, in witnessing his discharge 
of this painful duty of his office upon the prisoner, it was oflen difficult 
to believe that he was not at the time the greater sufferer of the two. 
In private life our departed associate was an earnest, faithful friend, a 
genial and most instructive companion. His resources in general infor- 
mation upon the science, literature, and humanities of the day, seemingly 
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marvellous in contemplation of the absorbing duties of his office ; his 
rich fund of racy anecdote and illustrative historic remembrances ; a 
keen relish of wit and humor, and the faculty to contribute his share of 
them ; and a cordial enjoyment of social intercourse in all its refined 
and elevated forms, ever rendered him a gladly welcomed and honored 
guest, though ever in seeming unconsciousness ''wearing the kingly 
crown *' of acknowledged intellectual and moral power. 

Into the sanctities of his domestic life, and the sorrows of those most 
dear to him and to whom he was most dear, it is not for us to intrude, 
further than in expression of our sympathy in the grief attending the 
final departure of the venerated and beloved from the home which he 
had so long blessed and adorned, and where he so faithfully illustrated 
the highest virtues of the husband, father, and friend. 

In the Christian faith and hope, by the light and guidance of which 
he had lived, he serenely reached the close of his long, laborious, suc- 
cessful, and honored life, dying in the confidence that, though ^ the dust 
shall return to the earth as it was, the spirit shall return to Grod who 
gave it" 

In turning from the contemplation of the life and character of Chief 
Justice Shaw, to those of the other venerated a£id distinguished mem- 
ber of the Academy, whose place was on the same day and nearly at 
the same hour made vacant, I feel still more impressively a painful 
inability to approach any just presentation of them ; and lament that 
a duty so grateful as this must have been to one of his intimate asso- 
ciates, has not devolved upon some one thus privileged, and more 
familiar with the studies and learning which were the joy and crowning 
glory of his life. 

The late Judge Daniel Appleton White, although not so prominently 
known to public fame as his cherished friend of whom we have just 
spoken, nor occupying a like elevated official position, held a high rank 
in the department of letters, and exercised a wide-spread and benefi- 
cent public influence. He probably had few superiors in this country 
as a scholar in English literature, to which his life was mainly devoted ; 
and certainly he had none in the virtues and graces of a Christian gen- 
tleman, neighbor, friend, and patriot 

Having been graduated with the highest honors of the University, 
and officiated for four years as its Tutor in Latin, he entered upon the 
study and practice of the law ; and soon made such progress as raised 
high expectations of future eminence, and led to his election as a Bep- 
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resentative in the CongresiB of the United States; Entertaining, how- 
ever, no ambition :for popular distinction, and preferring a sphere of life 
more c6ngenial to his peculiar faculties and tastes, he resigned that sta- 
tion before entering' upon its duties, and accepted 'the office of Judge of 
Probate for the County of Essex, — a station of far greater importance 
to the. domestic peace and welfare of the community than is generally 
understood, involving indeed great responsibilities, and requiring for 
the due discharge of its duties thorough knowledge of a peculiar de- 
partment of law, sound judgment, gentleness of manner, beneficent 
patience, and spotless integrity; but absorbing no time beyond the 
special days appropriated for their administration, and leaving a large 
portion therefore for other pursuits.' He retained this office for the 
period of thirty-eight years, fulfilling its duties not only to entire ac- 
ceptance, but in such manner as to attract a degree of veneration and 
affectionate confidence throughout the county. 

But great as must have been the satisfaction from the consciousness 
of duty thus discharged, and without which one of his philanthropic 
affections and high sense of obligation to others could not have been 
satisfied, this was not the field in which his highest enjoyment, or per- 
haps his highest usefulness, was found. He was by nature intended 
for a general scholar. His moral and intellectual faculties were all 
attuned to communion with the sages, philosophers, poets, historians, 
and thinkers of all ages, assembled around him in his extensive, quiet 
library, where, far above the rivalries, contests, juggles, and jostlings 
of professional or political life, well might he say, ^My library is 
dukedom large enough." 

He had gathered around him an extensive and choice collection of 
books, amounting within a few years of his death, and until reduced by 
the liberal donation to be presently mentioned, to about ten thousand 
volumes, with the best of which he was familiar, being accustomed not ^ 
only to constant and careful study, but to taking notes of all that he 
deemed worthy of especial remembrance. History was one of his 
favorite studies, and his knowledge of it was extensive and accurate. 
With that of England and this country he was entirely acquainted ; 
and especially were the records of the lives and doings of the Pilgrim 
Fathers of New England as familiar to his memory as were the occur- 
rences of his own life. He was highly accomplished in classical lore, 
and, with his friend, Mr. Pickering, prepared for publication an edition 
of Sallust, believed to be the first Latin classic edited in this country. 
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He was thoroughly versed in the theology of the times and its history, — 
a study which early attracted his attention from the naturally devotional 
tendency of his nature and the earnest desire ever impelling him to lofty 
themes of inquiry and contemplation. His fervently devotional spirit, 
in all the diversified scenes of life, found utterance in the divine music 
of the Book of books, and the hardly less moving strains of later lyrical 
inspiration, all familiar to him as household words. 

But he was entirely unostentatious of his rich possessions ; and no 
one, from ordinary intercourse with him^ would suspect their fulness, 
excepting as seen in the refinement, purity, elevated moral tone, and 
serene, comprehensive wisdom pervading his life and conversation, 
which the highest mental and moral culture can alone produce. He 
was indeed liberal in communicating his knowledge whenever sought ; 
and earnest in constant efforts to secure as widely as possible for others 
the blessings of the cultivation which he so well knew how to apprc^ 
ciate. He was a zealous and efficient leader in all enterprises for ex- 
tending and advancing education and popular instruction ; the founder 
of the Salem Lyceum, when the system of popular lectures was intro- 
duced ; an earnest and judicious worker in the establishment of the 
Salem Athenaeum, and, with his friend, Dr. Bowditch, chiefly instru- 
mental in procuring for it the means of its present prosperity. He 
was at the time of his decease the President of the Essex Institute, 
devoted chiefly to the advancement of the study of natural history, and 
had a few years previously bestowed upon it about five thousand valua- 
ble books from the treasured library which he had been so long and with 
such pains collecting. For very many years he served as Overseer of 
the University, fulfilling his duties with active zeal and loving care, and 
retaining to his last hours a deep interest in all that pertained to her 
usefulness or glory. He was for a long period one of the most atten- 
tive and useful members of this Academy, until advancing age and 
distance of residence precluded his habitual attendance ; and he was 
selected to pronounce the well-remembered eulogy upon the decease of 
its President, Mr. Pickering. In fine, he was the uniformly recognized 
patron and beneficent friend of all benevolent and educational institu- 
tions within the scope of his labor or influence. 

The intellectual and spiritual elements of Judge White's character 
are fully illustrated in the chosen occupations of his life. This was 
peculiarly transparent, illuminated with the. mild and genial radiance 
of mingled wisdom, piety, refinement, benevolence, and love of truth 
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and beauty in all their forms, united with strong affections, and a 
resolute but gentle firmness of purpose, adding alike to his personal 
dignity and his efficiency for the good of others. The close of his life 
was in beautiful accordance with his character and its crowning illus- 
tration. Conscious of the near approach of the angel to lead him 
through the dark valley, he lost none of his usual serene composure 
and affectionate tenderness to those around him ; none of the calm 
and childlike trust in God and Christ which had guided his daily 
walks; none of the delight he was accustomed to take in the poeti-y 
with which his memory was stored ; none even of the genial pleas- 
antry that ever cast its gentle rays upon his social and domestic life. 
Just before his own departure, that of his friend the Chief Justice 
was announced to him. '*It is in good time," he replied, and soon 
afterwards a simple, calm prayer, an utterance of unfaltering trust, the 
repetition of a part of a favorite hymn, and his spirit had taken its 
flight. 

For the purpose, Mr. President, of placing upon our records a humble 
memorial of our appreciation of their worth and our loss, I submit for 
th^ consideration of the Academy the following resolutions : — 
f Resolved, That in the death of the late Chief Justice Shaw the 
Academy of Arts and Sciences mourns the departure of one of its most 
honored and venerated associates, of a great magistrate and good man, 
whose labors adorned and elevated the jurisprudence of his country, 
and whose life, devoted to the service of his fellow-men in their highest 
interests, should ever be held in grateful remembrance. 
^Resolvedy That in the decease of Judge White the Academy recog- 
nizes the departure, in a ripe old age, of one of its most venerated mem- 
bers and brightest ornaments, whose eminent Christian virtues and 
graces adorned society, and whose distinguished scholarship and earnest 
labors in the causes of learning and charity entitle him to be ranked 
among the benefactors 'of the Commonwealth. 

Resolved, That we sympathize with the families of our departed 
associates in the grief which the death of the revered and loved 
must ever excite, and sympathize with them also in the grateful 
reflection that, although we may see those whom we thus venerated 
and loved no more on earth, the influence of their laboi^ and char- 
acters can never die. 

* And that the Secretary be requested te communicate to them copies 
of these resolutions. 
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The resolutions were seconded by the Eev. President 
Walker, who paid an additional tribute to the memory of 
Judge White. He referred to the collection of distinguished 
men living in Salem forty years ago, such as was hardly to 
be met with in any other pai't of the country, — Bowditch, 
Story, Pickering, &c., — and of Judge White as one of this 
select number. Alluding to the present cloud over our pub- 
lic aflFairs, he spoke of Chief Justice Shaw and Judge White 
as the product and . the representatives of the best days of 
our country, adding that he could np.t divest himself of the 
feeling, that our way is darker and more insecure now that 
they have fallen asleep. 

Also, by^the Hon. John C. Gray and Judge Washburn, who 
illustrated in detail leading traits and particulars in the char- 
acter and career of the late Chief Justice. 

The resolutions were unanimously adopted. 

By invitation, after some introductory remarks by Mr. 
Pelton, the Rev. Dr. Cyrus Hamlin, of the Constantinople 
Mission of the American Board, addressed the Academy upon 
the subject of Education in European Turkey, and upon the 
plan and prospects of a collegiate institution about to be es- 
tablished in the vicinity of Constantinople. 



Four hundred and nlnety-flfth meetlnff. 

May 14, 1861. — Monthly Meeting. 

The Vice-President in the chair. 

The Corresponding Secretary read various letters rela- 
tive to the exchanges of the Academy with other institu- 
tions ; and he exhibited the large and invaluable collection 
of Geological Sections, Maps, Charts, &c. of the Greological 
Survey of Great Britain, presented to the Academy by the* 
Director of the Survey under the sanction of the British 
Government. 

Professor James Hall, of Albany, made a communication 
upon some points in North American Geology, in which he 
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proposed and illustrated some novel views in respect to the 
formation of mountain-chains. 

These views were discussed with Professors Agassiz, Rogers, 
and others. 



Four 1i«]idjred mrnd mlnety-tixtk meettiiir* 

May 28, 1861. — Annual Meeting. 

The Vice-President in the Chair. 

The Corresponding Secretary read letters relative to the 
exchanges of the Academy. He also read, as Secretary of the 
Council, 

The Annual Report of the Council relative to the Personnel 
of the Academy. 

During the past year the Academy has elected four Resident Fel- 
lows, four Associate Fellows, and three Foreign Honorary Members. 

Three of the Resident Fellows belong to the Third Class, and one 
to the First Class. 

Two of the Associates were elected into the First Class, one into 
the Second, and one into the Third Class. 

Two of the Foreign Honorary Members chosen, viz. Dove and 
KoLLiKER, fill places vacated in the Second Class. The third, the 
distinguished and aged Yon Rauch, the Nestor of sculptors, who was 
nominated by the Council a year ago, had deceased some time before 
the election took place. 

From our immediate ranks, three Resident Fellows have been re- 
moved by death during the past year; viz. the Rev. Dr. Hem an 
Humphrey, formerly President of Amherst College, the late Chief 
Justice Shaw, and the Hon. Daniel Appleton White, being 
three of the most venerable members, and all three belonging to the 
. First Section of the Third Class of the Academy. 
yDr. Humphrey, who has long held the rank of one of the most dis- 
tinguished^New P^ngland divines, was the first President of Amherst 
College, and he worthily presided over that institution for twenty-two 
years. Upon retiring from this position, in the year "1845, he resumed 
his residence at Pittsfield, of the First Church in which place he 
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had formerly been pastor ; and here he closed his useful and honorable 
earthly career, in September last, at the advanced age of eighty-two 
years. He was elected into the Acailemy in the year 1842; but, 
having resided at a great distance from Boston, has rarely, if ever, 
attended its meetings. 

Our loss in the death of the late Chief Justice, and of Judge White, 
of so recent occurrence, is more immediately and sensibly felt For in 
that event the Academy was bereaved, upon the same day, of two of 
our most experienced and efficient, as well as most venerated members. 
In the eulogies pronounced at the meeting which immediately ensued, 
and in the resolves then adopted, this society has so fully expressed its 
exalted estimation of the character and services of these great and 
good men, and its deep sense of the loss it has sustained in their re- 
moval, that it would be supererogatory for the Council to undertake 
anew a duty already performed so lately and so welL 

We have only to record that the Hon. Lemuel Shaw was chosen a 
Fellow of the Academy in the year 1823. He was bom in Barnsta- 
ble, on the 9 th of January, 1781 ; he died on the 30th of March last, 
,t the age of eighty years. 

Judge White was bom five years and two days earlier, viz. on the 
7th of January, 1776, in that part of Methuen which is now the city of 
Lawrence; and he survived for a few hours only his associate and 
friend. Having been elected in the year 1812, the late Judge White 
was for almost half a century a Fellow of this Academy, — a length of 
service which is surpassed by only five surviving members. 
-1 Only one Associate Fellow is known to have deceased since the last 
annual meeting, viz. the Bev. Professor Charles B. Haddock, for- 
merly of Dartmouth College, New Hampshire, who died on the 15th 
of January last. He was bom in Franklin, then a part of Salisbury, 
New Hampshire, in the summer of 1796; his father was a trader in 
that town ; his mother was an older sister of Ezekiel and Daniel Web- 
ster. He entered Dartmouth College in 1812, was graduated with 
distinguished honors in 1816, and immediately began the study of the- 
ology at Andover. In 1819 he was was chosen to fill the newly estab- 
lished chair of Rhetoric in the College where less than three years be- 
fore he had taken his first degree; and in 1838 he was translated to 
the department of Intellectual Philosophy. In 1850 he received from 
Mr. Fillmore the appointment of Charge d* Affaires at the Court of Por- 
tugal, which he held until the year 1855 ; and, returning to his native 
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State, he passed the remainder of his life at West Lebanon, in literary 
pursuits and in the occasional discharge of the duties of the clerical 
profession. His colleagues at Dartmouth College speak of him as hay- 
ing been an admirable instructor, of rare courtesy and kindness, a dis- 
criminating and suggestive critic, with sufficient knowledge and an unu- 
sual power of expression. In 1846 he published a volume of Addresses 
and Miscellaneous Writings, marked by the completeness, the simplicity 
of style, the good sense, and the pure taste which characterized all his 
literary productions. His more recent writings, notes of foreign travel, 
lectures, and discourses, he had begun to prepare for the press, and 
some of them may yet be published. 

Professor Haddock was as urbane and courteous as he was accom- 
plished. He never obtruded himself upon public notice, but it was im- 
possible that he should remain unregarded in whatever community he 
might reside. One of his maxims, ** Do well and wait," he so exemplified 
in his life, that his friends sometimes wished he were less moderate 
in his desires, and more strenuous in literary activity. In his position 
as Minister to Portugal, not indeed one of great responsibility, yet im- 
portant, he so performed its duties as to make one feel that, if they had 
been far more delicate and onerous, he would have been quite equal to 
them. 

Two Foreign Honorary Members have deceased during the past year, 
both German, one of the Second, the other of our Third Class ; viz. the 
venerable and profound anatomist and zoologist, Tiedehann, and the 
distinguished scholar, Buns en. 

Friedbich Tiedemann died at the age of eighty years, having been 
bom in Cassel in 1781. His father was distinguished as a Professor of 
Philosophy at Marburg, where the son was graduated in 1804, remain- 
ing there as a privat-docent until the following year, when he was 
appointed Professor of Anatomy and Zoology at Landshut. In 1816 
he was chosen to fill the Professorship of Physiology at Heidelberg, 
where he remained until 1849, enjoying a distinguished reputation 
throughout Europe, both for his fidelity as a teacher, and for the mer- 
its of his anatomical and physiological investigations. During the po- 
litical disturbances of 1849, his son, commandant of the fortress at Karl- 
stadt, was shot on account of his sympathies and co-operation with the 
p<9pular movement, when the father refused any longer to hold an office 
in the gif^ of the government. Since then he has lived in retirement, 
and died in Munich, at the residence of his son-in-law, BischofiT, eo dis- 
tinguished for his embryological investigations. 
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His published scientific works are numeroas, relating to compamtiye 
anatomj, to special anatomical studies, to normal development, to mon- 
strosities, and to the physiology of digestion. His inyestigations on 
this last subject were made conjointly with Gmelin, who brought in 
aid his extensive knowledge of chemistry. They studied especially 
the free acids which are found in the stomach during digestion, and the 
influence of them on the solution of the food, the changes which take 
place in the nutritive materials during the passage through the intes- 
tines, and the effect of the prevention of the entrance of the bile into 
the duodenum by the tying of the bile duct They demonstrated the 
absorption of fatty substances by the lacteals, and their relation to the 
color of the chyle ; also some of the more important differences be- 
tween the kind of materials taken up by the lacteab and the veins. 
On account of the accuracy with which their experiments were 
performed, and of their having brought both chemistry and ana- 
tomical physiology to their aid in conducting them, they have been 
looked upon, until within a very short time, as of the highest au- 
thority on every question connected with the subject of digestion, 
and Muller commended them as containing all that was positively 
known with regard to the changes which the chyme undergoes in the 
small intestines. 

Among the anatomical labors of Tiedemann his great work entitled 
^TabulflB Arteriarum Corporis Human!'' deserves especial mention. 
It is the most admirable of the works of the kind which have been 
published. The plates are accurately drawn, of the size of nature, and 
mostly from recent dissections. This work not only gives a full de- 
scription of the arterial system as it ordinarily exists, but also the most 
complete account of the anomalies to which the arteries are liable, 
and especially the arch of the aorta and its branches. It is not as well 
known as it should be out of Germany, though it has proved a fruitful 
resource to those anatomists westward of the Bhine who have written 
upon the same subject. 

In 1821 he published an important work on the brain of monkeys, 
and those of certain rare mammals which had not been previously de- 
scribed, as compared with the brain of man. This was fully illustrated 
by plates, very carefully prepared, and great pains were taken to make 
the proportional measurements of the different parts described precise. 
Among the more important conclusions which he draws from these 
examinations are the following ; namely, that the cerebral hemispheres 
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of man are larger than those of monkeys when compared with the 
dimensions of the spinal oord of the cerebellum, medulla oblongata, or 
optic lobes; that, in the proportions ^f most of the parts just referred 
to, the seals, after the monkeys, are among the animals which ap- 
proach nearest to man; and in the proportions of the brain to the 
spinal cord are nearer than these, and stand next to man. 

His work on the development of the human brain has become clas- 
sical. This was the result of patient labor, extending through several 
years, and has for its object a complete description, from his own dis- 
sections, of the changes which the brain undergoes from early foetal 
life to the end of gestation. The gradual evolution of parts is de- 
scribed for each month of intro-uterine life. In addition to the de- 
velopmental phases which the brain presents under such circum- 
stances, he has given a comparative exposition of its structure in the 
different classes of vertebrates, in order to show how far the for- 
mation of this organ in the human foetus goes through, in different 
embryonic periods, stages which correspond with, or resemble, the 
mature brains of the lower animals. These resemblances, which had 
been partially recognized by Meckel, were far moro satisfactorily de- 
monstrated and illustrated by Tiedemann. This work was published 
in 1816, and treats of a subject then new to physiological science; and 
out of Germany the ideas which it taught wero generally received 
with ridicule by the physiologists of his time. To-day they are 
almost universally adopted. Better microscopes, and a more exten- 
sive use of them than was possible in his time, have added much 
to our knowledge of the development of the brain. No one work 
relating to the same subject presents better results than those con- 
tained in his monograph, and to this day it is the best authority. 

In 1836 be presented to the Royal Society a memoir on the brain 
of the Negro compared with that of the European and the Orang- 
outang. In this he discusses the question, whether there is any essen- 
tial difference between the brain of the Negro and that of the Euro- 
pean, and whether the former resembles that of the Orang more 
closely than the brain of the European does. His desire to substan- 
tiate everything by the accumulation of facts is conspicuous in this 
memoir. His results are based upon a comparison of the weights of 
moro than fifly brains, and the measuroment of the internal capacity of 
two hundred and sixty-eight crania of different nations. From the 
data drawn from these sources, he concludes that, although the Negro 
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brain in some respects (as, for example, in its breadth as compared 
with its 'length, as also, to a slight extent, as regards its size and 
weight) is inferior to that of the European, in most others it is not so, 
and that the difference between the brain of the Negro and that of the 
Orang is far greater than between the former and the European. He 
concludes his memoir with a general survey of the contributions of 
Negroes to literature and science, and expresses full confidence in 
their capacity for progress in civilization, and believes that, but for 
the depressing influence of the African slave-trade, this capacity might 
soon become manifest. 

He commenced a ^ Ck)mplete Treatise on Human Physiology," but 
this was never finished. The first two volumes, which are merely 
introductory, are remarkable for their broad and philosophical views, 
and are based upon a very extensive knowledge of comparative anat- 
omy and physiology. The importance of these last sciences to the 
progress of human physiology no one more fully appreciated than he. 
Among other monographs published by him, those on the following 
subjects may be mentioned : — 

On the Nerves of the Uterus. 

On the Ophthalmic Ganglion and the Ciliary Nerves of Animals. 

On the Comparative Anatomy of the Hearts of Fishes. 

On the Anatomy of Anencephalous and Acephalous Monsters. 

This last is a very complete monograph, and comprises the results of 
very numerous dissections. 

His monograph on the structure of the Echinoderms was one of his 
most celebrated works, and received the prize of the French Institute 
in 1811. It was not published until 1816. 

In forming an estimate of the value of Tiedemann's labors, we must 
not judge him by the standard of the present day. It is nearly twenty 
years since his period of activity ended, and in the mean while physi- 
ology has undergone a complete revolution. When he was retiring 
from the field of active life, the importance of the test-tube, the bal- 
ance, and the microscope were only beginning to be appreciated. 
Liebig had just commenced his researches in physiological chemistry, 
and histological discoveries had only begun to influence the scientific 
world. Nevertheless, we are very largely indebted to him for the 
impulse which, during the last thirty years, has advanced physi- 
ology to the rank which it now holds among the sciences. Tie- 
demann's influence is to be attributed quite as much to the spirit 
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which he brought to his inquiries, and the thoroughness of his teaching, 
as to his actual contributions to the progress of science, though these 
have always been acknowledged as of great importance. With a mind 
eminently qualified for the work by an extensive knowledge of natural 
history and comparative anatomy, as well as by methodical and careful 
habits of investigation, he devoted himself earnestly and truthfully to 
the advancement of his science. Animated by the spirit of an aphorism 
of Bacon's, which he uses as a motto for one of his own works, " Non 
fingendum aut excogitandum, sed quid natura faciat observandum," he 
labored to bring eveiything to the test of direct observation and ex- 
periment 

Christian Charles Josias (Baron) Bunsen died at Bonn on 
the 28th of November, 1860, aged sixty-nine years. 

The key-note to Bunsen's literary life is struck in a single sentence 
in one of Dr. Arnold's letters : ^ I find in yon that exact combination 
of tastes which I have in myself, for philological, historical, and philo- 
sophical pursuits, centring in moral and spiritual truths." In philology 
he sought to work his way up to the auroral life of mankind. Believ- 
ing that language is in itself the most ancient and most certain record 
of the human race, and firmly persuaded of the unity of the race, he 
valued the remains of early speech as the oldest testimony to mental 
development, and studied them as great historical facts. In them he 
hoped to find a clew to the moral and spiritual formation of society. 
The reconstruction of the history of language would, as he conceived, 
furnish a scaffolding for the primeval history of religion. With these 
views, he welcomed every new round in the ladder, as it was fixed or 
supposed to be fixed by himself or his younger friends, and in his 
work on Egypt dwelt with peculiar satisfaction on the intermediate, 
but not unconnected, position which he thought was established for the 
language of that country, between the Semitic and Indo-Germanic 
families ; thus bringing together the two great factors of modern civ- 
ilization, which have supplied the chief elements of his favorite study, 
the philosophy of universal history. 

Philology, philosophy, and theology were thus cemented in his mind. 
To him the cardinal truth of historical philosophy was the final victory 
of the divine pripciple of truth and justice. He saw in the past a 
sure movement in that direction, and had no doubt that the future 
would carry it through. Thus his method was professedly historical. 
With the unhistbrical spirit, of which he saw about him the evils and 



Digitized by VjOOQIC 



248 PROCBEDIKGS OF THE AMERICAN ACADBICT 

the dangers, he had no patience. *^ Christianity," he said, ^< stands or 
falls with the person of Christ as represented in the Grospels." Believ- 
ing that the Christian religion had begun a new world, he warmly 
assailed whatever in the past or present appeared to dog its appointed 
work. He glorified the memory of the German Reformers, whom he 
honored as the regenerators of modem society. In this sense at least 
he was the most Protestant of Protestants. A revelation of God's will 
and truth he found not less in the providential advance of order and 
virtue, than in the Bible itself. He sought to unite the two revela- 
tions, and to express in broad generality the lessons of Scripture under 
the form of a philosophy of developmenL He calls the Bible ^ the 
mirror of universal history." With destructive rationalism, as such, he 
had no sympathy. Indeed, reconstruction seems to have been the 
dream of his life. He saw with sorrow the signs of a waning and 
setting faith around him. But he thought he also saw a deep and 
wide-spread yearning for a better light. To open the way to that was 
his cherished wish. His *' Bibelwerk," as he himself explicitly de* 
dared, was undertaken in that spirit. Under this impulse, also, he 
strove to pierce through what he deemed the inventions of synods and 
councils, into the simple beliefs of the Apostolic age. And in the same 
temper he speculated hopefully on the Church <^ the Future. This 
may serve for a meagre sketch of his philosophy. It belongs to the 
theologian to dedde on the value of his researches and theories. If 
some of his expressions are wanting in sharpness of boundary, and 
seem to play about the mind rather than to enter it, it is but just to 
their author to add his dedaration, that his system forms in his own 
mind a connected whole. Dr. Arnold once wrote to him in reference 
to a theological point : ^ I believe that you have got hold of a truth 
which is as yet to me dark ; just as I cannot understand music, yet 
nothing doubt that it is my fault, and not that of music*" This is a 
modest and friendly expression of a real difficulty. 

Bunsen has said that ^ Restoration, both in a philosophical and an 
historical sense, is the problem of the present day." ' His character- 
istic traits come out in his attempts at restoration. Reconstruction is 
always a delicate, often a slippery worlf. It involves a certain ratio 
of destruction, and it offers |t tempting stage for the exhibition of favor- 
ite theories. To strike the exact proportion between what is to be 
saved and what thrown away, and to be duly jealous of one's own 
idols, is a hard trial to that sanguine cast of intellect which is almost 
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indispensable to the idea of restoration. Buneen was undoubtedly san- 
guine. His language glows with the warmth of his convictions and the 
ardor of his hopes. It is even as strong as this : ^ The chronological 
dates which we deduce from Egyptian research render it necessary to 
remodel history, and enable us to remodel it*' And surely a more 
honorable instance of steadfast industry can hardly be named in our 
day than his attempt to accomplish this. The title of his great work, 
" Egypt's Place in Universal History," bears witness to the wide range 
of his purpose and wish, and its execution is a monument of hopeful 
study. In restoring ancient chronology he knew the extreme difficulty 
of the task he undertook. He is very positive in his conclusions, 
though many of them are contested by able scholars. Egyptologers 
must fix Bunsen's place in their science. They can perhaps tell us 
how many degrees of Egyptian darkness he has cleared off. What is 
here said merely aims to point out his purpose and connect it with the 
great objects of his life. 

Though Bunsen's apothegms and theses are not always transparent, 
at least to a common reader, he was not a man to deal in vague and 
sounding phrases that found no echo in his own heart. So far from 
this, it is impossible for his reader, even when a little doubtful of his 
meaning, to have the shadow of a doubt as to his zealous, hearty, and 
liberal spirit Whoever approaches him, whether he agrees with the 
thinker or not, must respect the man. He was a stanch and fearless 
friend of liberal institutions in church and state, and found the war- 
rant for them in the Christian religion itself. He rejoiced in the grow- 
ing importance of the middle class in his own country, and made it his 
boast to have sprung from it himself. If in controversy his polemic 
zeal fell sometimes heavy on an opponent, it was not in any poor or 
grovelling cause. Materialism and despotism he hated with all his 
soul. He had the eye to recognize and the force to stimulate the stud- 
ies and efforts of others, and his death snaps one of the last links be- 
tween men of the past, like Heyne, Niebuhr, and Amdt, and younger 
scholars, like Lepsius and Max M tiller, whose co-operation he gladly 
sought and fairly acknowledged. His long residence at the Court of 
St. James's, the last of a line of diplomatic distinctions, naturalized 
him in the English language and in English society ; and it was en- 
riched with the cordial regard of such men as Arnold, Hare, and 
Kingsley. In all the variety of his active toils, whether in spinning 
again the thread of ancient history, in denouncing ecclesiastical in- 
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tolerance, or in gathering up the hjmns of the Church, we meet a man 
who clung to his belief in progress, and knew no sjnonyme for selfish* 
ness but sin. 

A more noble and dignified retirement than that of his last years it 
would be difficult for a public servant to find. For a while out of favor 
at court, he withdrew to a beautiful home on the banks of the Neckar, 
where he lived in his family and surrounded by his books and other 
friends. Any one who has passed a day under that hospitable roof 
will not soon forget the kindly greeting of the benevolent and vener- 
able man. Honors returned to him in due time, and he removed to 
the seat of that University which had heard the last teachings of his 
early friend and patron, Niebuhr. He lived long enough to witness 
the breaking away over Italy of that cloud which had nearly filled him 
with despair. And when death came upon him, it found him cheerful 
and ready. With higher names, the name of Niebuhr lingered on his 
lips, and now he sleeps besida him. The words he wrote for Arnold's 
epitaph might well come back to furnish his own : ^ Strenuus, unice 
dilectus, populi Christiani libertatem vindicavit." 

At present the Academy consists of 156 Resident Fellows, of which 
the First Class contains 48 ; the Second Class, 48^ the Third Qass, 
60. The proportions in the sections remain nearly unchanged from 
last year, except that the section of Philosophy and Jurisprudence, 
which was before the smallest of the Third Class, is reduced from thir- 
teen to ten members. 

There are 81 Associate Fellows, of which the First Class contains 
85 ; the Second Class, 30 ; the Third Qass, 16. 

The actual Foreign Honorary Members are 71 ; of the First Class, 
27 ; the Second Class, 27 ; the Third Class, 17. 

The Treasurer submitted his Annual Report, which was 
ordered to be entered in full upon the records. 

Professor Levering read the Report of the Committee ou 
Publication, and Dr. A. A. Gould that of the Library Com- 
mittee. 

Appropriations were voted, on motion of the Treasurer, 
of $800 for the Library, $1,100 for general expenses, 
and $ 1,400 for publications for the ensuing year. On motion 
of Mr. Emerson, a special appropriation of $400 was voted 
for the continuation of Dr. Storer's Report on the Pishes of 
Massachusetts. 
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Rev. Professor Andrew P. Peabody of Cambridge was 
elected a Fellow, in Class III. Section 4. 

William Ferrel of Cambridge was elected a Fellow, in 
Glass I. Section 1. 

At the election, the officers of the preceding year were re- 
chosen by ballot; and the members of the several standing 
committees were re-appointed by the chair. 

DONATIONS TO THE LIBRARY, 

FSOM MAT 29, I860, TO MAT 28, 1861. 

American Philosophical Society. 

TransaedoDs. New Series. Vol XL Part m. 4to. Phila- 
delphia. 1860. 

Proceedings. Vol VIL Jan. 1859 to Jan. 1861. 8vo. Phila- 
delphia. 1861. 

Laws and Regulations and. List of Members. 8yo pamph. 
Philadelphia. 1860. 
Academy of Natural Sciences^ Philadelphia. 

Journal. N. S. Vol IV. Part IV. 4to. Philadelphia. 1860. 

Proceedings. VoL XII. pp. 97-144; 361-476; 517 to end 
of Yol. 8vo. Philadelphia. 1860. 

A Notice of the Origin, Progress, and Present Condition of the 
Academy of Natural Sciences of Philadelphia. By W. S. W. Rus- 
chenberger, M. D. 2d Ed. 8yo. pamph. Philadelphia. 1860. 
American Antiquarian Society, 

Proceedings in Boston, April 25, 1860 ; — in Worcester, Oct 22, 
1860; — in Boston, April 24, 1861. 8vo. 3 pamph. Boston. 
1860 -6L 

ArchsBologia Americana. Transactions and Collections of the 
American Antiquarian Society. VoL IV. 8yo. Boston. 1860. 
Bon. Henry Wilson. 

Message and accompanying Documents. VoL L 8yo. Wash- 
ington. 1860. 
Chicago Historical Society. 

Transactions of the Illinois State Agricultural Society, with 
Notices and Proceedings of County Societies and kindred Associa- 
tions. Vols. II. and in. 1856-58. 8yo. Springfield. 1857-59. 

Second Biennial Report of the Superintendent of Pubhc Instruc- 
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tion of the State of Illinois, for the Tears 1857 - 1858. 1 voL 8vo. 
Springfield. 1859. 

Report of the Water Commissioners of the (Sty of Chicago, made 
to the Common Council, Dec. 8, 1851 ; together with an Act of In- 
corporation, and a Statement of the Financial Condition of the City, 
Nov. 10, 1851. 8vo pamph. Chicago. 1851. 

City Comptroller's Third Annual Statement of the Receipts and 
Expenditures of the City of Chicago, for the Financial Year 1859 - 
60. 8vo pamph. Chicago. 1860. 

Eleventh Semi-Annual Report of the Board of Water Commis- 
sioners to the Common Council of the City of Chicago, Jan. Ist^ 1857. 
8vo pamph. Chicago. 1857. 

Report and Plan of Sewerage for the City of Chicago, Illinois, 
adopted by the Board of Sewerage Commissioners, Dec 81, 1855. 
8vo pamph. Chicago. 1855. 

Report of the Board of Sewerage Commissioners of the City of 
Chicago, for the Half-year ending June 80, 1860. 8vo pamph. 
Chicago. 1860. 

Chicago Sewerage. Report of the Results of Examinations made 
in Relation to Sewerage in several European Cities, in the Winter 
of 1856-57. By the Chief Engineer of the Board of Sewerage 
Commissioners. 8vo pamph. Chicago, BL 1858. 

Second Annual Statement of the Trade and Commerce of Chica- 
go, for the Year ending Dec 31, 1859. By Seth Catlin, Secretary. 
8vo pamph. Chicago. 1860. 

Rights of Congregationalists in Knox College : being the Report 
of a Committee of Investigation of the Greneral Association of Illi- 
nois ; with an Appendix. 8vo pamph. Chicago. 1859. 

Proceedings of the Fourteenth Annual Meeting of the American 
Institute of Homoeopathy, held in Chicago, Wednesday, June 3, 
1857. 8vo pamph. Chicago. 1857. 
Geological Society^ Duhlin, 

Journal. Vols. HI., V., VL Part IL, VII. Parta I. and IV., 
VIII. Part II. 8vo. Dublin. 1844-59. 

Experimental Researches on the Granites of Ireland. By Rev. 
Samuel Haughton, M. A., F. 6. S., etc [From Quart. Jour, of the 
Geol. Soc for Aug. 1858.] 8vo pamph. 

On some Rocks and Minerals from Central India, including two 
new Species, Hislopite and Hunteritc By Rev. Samuel Haughton. 
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[From the Phil. Mag. for Jan., 1859.] 8vo pamph. 

Dublin. 

On the Iron Ores of Carnarvonshire. By Rev. Samuel Haughton. 
[From Jour, of Geol. Soc. of Dublin, VoL VL Part II.] 8vo 
pamph. Dublin. 1854. 

On the Lower Carboniferous Beds of the Peninsula of Hock, 

County of Wexford. By Bev. Samuel Haughton 8vo 

pamph. 

On the Black Mica of the Granite of Leinster and Donegal ; and 
its probable Identity with Lepidomelane. By Rev. Samuel Haugh- 
ton [From Quart. Jour, of Geol. Soc for Feb. 1859.] 

8vo pamph. 

On the Felspar and Mica of the Granite of Canton. By Bev. 

Samuel Haughton [From Phil. Mag., April, 1859.] 8vo 

pamph. Dublin. 1859. 

On Serpentines and Soapstones. By Rev. Samuel Haughton. 

[From PhiL Mag. for Oct 1855.] 8vo pamph. Dublin. 

LnpericH Society of Natural Sciences, Cherbourg. 

Mdmoires. Tom. YI. et YU. 8vo. Paris et Cherbourg. 
1859-60. 
Imperial Academy of Sciences, etc,, Dijon, 

M^moires. Deux. Serie. Tom. VII. 1858-59. 8vo. Dijon. 
1859. 
Imperial Academy of Sciences, etc., Caen, 

M^moires. 1 voL 8vo. Caen. 1860. 
Alexis Perrey, 

Note sur les Tremblements de Terre en 1856, avec Supplements 
pour les Annies Anterieures. 8vo pamph. Dijon. 1858. 
Academie des Sciences de VlnititaU Impericde de France. 

M^moires. Tom. XXV.; XXVII. 2'- Pt ; XXXI. 1'- et 2"* Pts. 
4to. Paris. 1860. 

M^moires presentee par divers Savants. Sc Math. Tom. 

XV. 4to. Paris. 1860. 

Comptes Bendus. Tom. XLFV. Nos. 1, 2, et Table des Matieres ; 
XLVU. Nos. 25 et 26 ; XLIX. Tables des Matieres ; L. Nos. 8, 9, 
15 - 17, 19 - 26 ; LI. ; LH. Nos. 1 - 17. 4to. Paris. 1859 - 61. 

S^nces et Travaux de TAcad^mie des Sciences Morales et PoH- 
tiques. 3" Serie. Tom. XXX. 10« Livr. Oct 1859. 8vo. Paris. 
SocietS de Phynque et ^Historie NatureUe de Geneve, 

M^moires. Tom. XXV. 4to. Geneve. 1860. 
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Soditi Imperidle ZoohgiquB d'AccKmcUatton. 

Bulletin. Tom. III. Nos. 1, 3 - 12 ; V. No. 12 ; VI. Nos. 7 - 9 ; 
VIL Nos. 1, 2, 4 - 10, 1 2 ; VHL No. 3. 8vo. Paris. 1856 - 61. 
JSoycd Pruman Academy, 

Abhandlungen. Jahr. 1858 und 1859. 4to. Berlin. 1858-59. 
1854 Z welter Suppl. Band. 

Monatsbericht. Jahr. 1859. 8yo. Berlin. 1859. 
Imperial Academy of Sciences^ Vienna. 

Denkschriflen. Math.-Natur. Qasse. Band. XVI., XVII., 
XVIII.— Phil..Hist Classe. Band. IX und X. 4to. Wien. 
1859-60. 

Sitzungsberichte. Pbil-Hist Classe. Band. XXX., XXXI. 
Heft. 1-3; XXXII. Heft 1 ; XXXIIL, XXXIV., XXXV., Heft. 
1 und 2 ; Register zu den Banden 21 bis 30. — Math.-Natar. Qasse. 
Band. XXXVIL, XXXIX., XL., XLL, XLIL No. 21 ; Register 
zu den Banden 21 bis 30. 8vo. Wien. 1859-60. 

Almanach der Kais. Akad. der Wissen. 9 und 10 Jahr. 16mo. 
Wien. 1859-60. 

Jahrbucher der K. E. Central-Anstalt ziir Meteorologie und 
. Erdmagnetismus von Karl KrieL Band VI. Jahr. 1854. 4to. 
Wien. 1859. 
Batavian Society of Arts and Sciences. 

Acta Societatis Scientianim Indo-Neerlandicn. Vols. I. -IV. 
4to. Batavia. 1856-58. 

Natuurkundig Tijdschrift voor Nederl. Indie. Deel IV. - XVm., 
XX. 8vo. Batavia. 1853-60. 
Natural-History Society of ike Prussian Bhineland and WestphaUa. 

Verhandlungen. XVI. Jahr. 8vo. Bonn. 1859. 
University of Bonn. 

Index Scholarum quse in Universitate Frid. GuiL Rhen. 1859 a 
die 11. Mai, publice privatimque habebuntur. — PrsBoedunt Porcii 
Licini de Vita Terentii Versus Integritati Restitnti. 4to pamph. 
Bonnae. 1858. 

Index Scholarum, etc 1859 et 60 a die XV. Octobris, etc. — Pras- 
cedit Disputatio de Poetarum Testimoniis quse sunt in Vita Terentii 
Suetonia. 4to pamph. Bonnse. 1859. 

Indicia Quinque Ordinum Univ. Frid. Guil. Rhen. de litteramm 
Certaminibus Anni 1858-1859 facta novseque Quiestiones 1858- 
1860 proposit89. 4to pamph. Bonnae. 1858. 
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Vorlesungen auf der Rheinischen Friedrich-Wilhelms-Universilat 
zu Bonn im Sommerbalbjahr 1859. — Vorlesungen im Winter- 
balbjahr 1859-60. 2 pamph. 4to. BonnsB. 1859. 

Natalicia Regis Augustissimi Friderici Guilelmi IIII. publice 
ooncelebranda ex officio indicit Fridericus Ritschelius. — Prsecedit 
Catalogi Chirographorum in Bibliotheca Academica Bonnensi Ser- 
vatorum Fasciculus II. 4to paxpph. Bonn®. 1858. 

Sacram Memoriam Friderici Guilebni III. pie 

oelebrandam indicit Fridericus Argelander. — Inest de Stella /? L7- 
]*» Variabili CJommentatio Secunda. 4to pamph. Bonn®. 1858. 

Ad Andiendam Orationem de Ratione^ que inter Theologiam 
Dogmaticam Ethicenque Theologicam intercedit, pro aditu muneris 
Prof. Ord. in Ordine Theol. Evang. Univ. Frid. GuiL Rhen. die 
Xn. Nov. 1859, in Aula magna babendam qua par est Observantia 
invitat Albertus RiUchl. — Inest Commentatio de Ira Dei. 4to 
pamph. Bonnse. 1859. 

Der Tod der Sophaniba auf einen Wangemalde. Von Otto Jahn. 
4to pamph. Leipzig. 1859. 

Observationes de RetinsB Structura Penitiori. Commentatio qua 

ad audiendam PrsBlectionem pro Loco in Fac. Med. Bonn 

publice habendam invitat Auctor Maximilianus Schultze. 4to 
pamph. Bonnse. 1859. 

De Refractione Luminis in Crjstallis Biaxibus. Scripsit et ad 

Summos in Philosophia Honores publice defendet Antonius 

Lieck. 8vo pamph. Bonne. 1859. 

De Djsenteria. — Dissertatio Inauguralis Medica quam scripsit 
et publice defendit Gustavus D'Hauterive. 8vo pamph. Bonne. 
1859. 

De Dilatatione Pelvis Halisteretice, in Partu bis observata. — 
Dissertatio Inauguralis Medica quam scripsit et publice defendet 
Franciscus Robert 8vo pamph. Bonne. 1859. 

De Trepanatione Granii. — Dissertatio Inauguralis Medica quam 
scripsit et publice defendet Michael Josephus Dapper. 8vo pamph. 
Bonne. 1859. 

De Intestini Tenuis in Variis Gasibus Motibus Peristalticis. — ■ 
Dissertatio Inauguralis Physiologica quam scripsit et publice de- 
fendet Adolphus Arens. 8vo pamph. Bonne. 1859. 

De Passione liiaca. — Dissertatio Inauguralis Medica quam scripsit 
et publice defendet Josephus Rheindorf. 8vo pamph. Bonne. 
1859. 
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De Extensione in Naroosi Chloriformio effecta in Inflammationibus 
Arliculi Coxae. — Dissertatio Inaaguralis Chirurgica quani scripsit 
et publice defendet Franciscus Josephas Berghausen. Svo pamph. 
Bonnae. 1859. 

Quid Censendum Sit de Hseinorrhoide. — Dissertatio Inaugura- 
lis Medica quam scripsit et publice defendit Carolus Haun. Svo 
pamph. Bonnas. 1859. 

De Generalibus Motus Legibas. — Dissertatio Lmugaralis quam 
publice defendet scriptor Guil. Hect Lexis. Svo pamph. Bonnae. 
1859. 

Quaenam fuit Ratio cur Ecclesia Matrimoniam quod Ingenuus 
Homo cum Ancilla (vice versa) Liberam Eam putans cpntraxerat 
Nullum esse dixerit — Dissertatio Inauguralis quam publice de- 
fendet Auctor Ignatius Stobze. Svo pamph. Bonnae. 1859. 

De Ficticiis Actionibus ex Jure Romano. — Dissertatio Inaugu- 
ralis quam scripsit et publice defendet Ferdinandas Augustus Eich. 
Svo pamph. Bonnae. 1859. 

De Principiis Philosophise Kantianae. — Dissertatio Philosophica 
quam publice defendet scriptor Theodoras Straeter. Svo pamph. 
Bonnae. 1859. 

Quaestionum Suetonianarum Particula. — Dissertatio Philologica 
scripsit Augustus Reifferscheid. Svo pamph. Lipsiae. 1858. 
Roycd Society of Northern Antiquaries, 

Det Eongelige Nordiske Oldskrifl-Selskab-Aarsberetning 1858. 
— Aarsmode den 14 de Maiy 1859. 1 voL Svo. Kjobenhavn. 
1859. 

Antiquarisk Tidsskrifl. Udgivet af det Kong, Nord. Olds. Selsk. 
1855-57. 1vol. Svo. Kjobenhavn. 1859. 

Sulla Costruzione delle Sale dete dei Giganti Memoria di S. M. 
II Re Federico YII. di Danimarca. Versione dal Francesco^ pre- 
ceduta da un Discorso del Conte Giancarlo Conestabile. 1 vol. 
Svo. Firenze. 1860. 

Works presented to the Society 1855 - 57. 1 vol. Svo. Copen- 
hagen. 

The Northmen in Iceland. 1 vol. Svo. Copenhagen. 1859. 

En Vandnng gjennsm Jaegerspriis's Have og Lund. Svo pamph. 
Kjobenhavn. 1859. 

Cabinettet for Amencanske Oldsager. pp. 9-16. Svo. Copen- 
hagen. 
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Kalkar, Dr. Chr. H. Kort Udsigt over den Evangeliske Missions 
Fremgang i China. 12mo pamph. Kjobenhavn. 1860. 

Nanalerutit, imiipok : Silap pissusianik inuinigdlo ilikarsautinguit 
16mo pamph. Nungme. 1858. 

Fok, kalalek avalangnek, nunalikame nunakatiminut okaluglu- 
artok. — Angakordlo palasimik napitsivdlune agssortuissok. 16mo 
pamph. Nongme. 1857. 
Royal Danish Society of Sciences. 

Oversigt over det Kong. Danske Videnskabemes Selskabs. For- 
handlinger og dets Medlemmers Arbeider i Aaret 1859. 1 vol. 
8ro. Kjobenhavn. 
British Government, 

Observations made at the Magnetical and Meteorological Ob- 
servatory at St Helena. Vol. IL 1844 - 1849. 4to. London. 
1860. 

Report on the Geology of Cornwall^ Devon, and West Somerset 
By Henry T. De La Beche, F.R.S., &c, Director of the Ord. Geol. 
Survey. Published by Order of the Lords Commissioners of her 
Mi^est/s Treasury. 1 vol. 8vo. London. 1839. 

Memoirs of the Geological Survey of Great Britain and of the 
Museum of Economic Greology in London. Vols. L and IL (II. in 
2 Parts). 8vo. London. 1846, 1848. 

Records of the School of Mines and of Science implied to the 
Arts. VoL I. Parts 1, 3, 4. 8vo. London. 1852 - 53. 

Figures and Descriptions illustrative of British Organic Remains. 
Decades I. - IX. 1849 - 58. 4to. London. 

Monograph I. 8vo. London. 1859. Plates to accompany. 4to. 

Mining Records. — Mineral Statistics for 1853-56, 1858, 1859. 
6 pamph. 8vo. London. 1855 - 60. 

Iron Ores of Great Britain. Parts L and U. 8vo. London. 
1856-58. 

On the Tertiary Fluvio Marine Formation of the Isle of Wight 
8vo pamph. London. 1856. 

On the Greology of the Country around Cheltenham. 8vo pamph. 
London. 1857. 

Geology of Parts of Wiltshire and Gloucestershire. 8vo pamph. 
London. 1858. 

On the Geology of the South Staffordshire Coal-Field. 8vo 
pamph. London. 1859. 

VOL. V. 38 



Digitized 



by Google 



258 PROCEEDINGS OF THE AMERICAN ACADBMT 

The Geology of the Warwickshire Coal-Field. 8vo pamph. 
London. 1859. 

The Geology of the Coantry around Woodstock, Oxfordshire. 
8vo pamph. London. 1859. 

The Greology of the Ck)untry around Prescot, Lancashire. 8vo 
pamph. London. 1860. 

The Greology of Part of Leicestershire. 8vo pamph. London. 
18G0. 

The Geology of Part of Northamptonshire. 8vo pamph. Lon- 
don. 1860. 

The Geology of the Leicestershire Coal-Field and of the Country 
around Ashby-de-la-Zouch. 8vo pamph. London. 1860. 

The Geology of Farts of Northamptonshire and Warwickshire. 
8vo pamph. London. 1861. 

List of Geological Maps and Sections of the Geological Survey 
of the United Kingdom : Index Maps : Ord. Survey of Scotland : 
Survey of England and Wales : Lancashire Sheets : Horizontal and 
Vertical Sections. 223 Sheets. 

Department of Science and Art. Tenth Session. 1860-61. 
8vo pamph. London. 1860. 

Annual Report of the Director-General of the Geological Survey 
of the United Kingdom, etc 8vo pamph. London. 1860. 
Martyn PaitUy M, D. 

The Institutes of Medicine. Fiflh Edition. 1 vol 8vo. New 
York. 1859. 
J, G. Norwood^ M, D, 

Abstract of a Report on Illinois Coals ; with a General Notice of 
the Coal-Fields. 8vo pamph. Chicago. 1858. 
J. W.Foster. 

Report on the Mineral Resources of the Illinois Central Railroad. 
8vo pamph. New York. 1856. 
J. Smith Homans. 

Report on the Importance and Economy of Sanitary Measures to 
Cities. By John Bell, M. D., of Philadelphia. 1 vol. 8vo. New 
York. 1860. 
War Department. 

Explorations and Surveys for a Railroad Route from the Missis- 
sippi River to the Pacific Ocean. — VoL XL Senate Document 
4to. Washington. 1855. 
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B.A. Gi>uJld,P.D. 

Astronomical Journal. Vol. YI. Nos. 14-24. 4to. Cambridge. 
1860-61. 
Chaaries W. Eliot and Frank H. Starer. 

On the Impurities of Commercial Zinc, with special Reference to 
the Residue insoluble in Dilute Acids, to Sulphur, and to Arsenic. 
4to pamph. Boston. 1860. 
Frank H. Storer. 

On the Alloys of Copper and Zinc 4to pamph. Cambridge. 
1860. 

Review of Dr. Antisell's Work on Photogenic Oils, etc [From 
the Am. Jour, of Sc and Arts. VoL XXX. I860.] 8vo pamph. 
1860. 
D. F. WetnhncL 

Ueber Inselbildung durch Eorallen und Mangroveblische. 8vo 
pamph. Stuttgart 1860. 

Fiihrer durch den Zool. Garten in Frankfurt am Main. 16mo 
pamph. Frankfurt am Main. 1860. 
John Amory LoweJL 

Review of Darwin on the Origin of Species. 8vo pamph. 

Boston. 1860. 
J. W. Damon, LL. />., F. G. S. 

Supplementary Chapter to ^Acadian Geology." 16mo pamph. 
Edinburgh, etc. 1860. 
Smithsonian Institution, 

Smithsonian Contributions to Knowledge. Vol. XI. 4to. Wash- 
ington. 1859. 

Smithsonian Miscellaneous Collections. — Catalogue of Publica- 
tions of Societies and of other Periodical Works in the Library of 
the Smithsonian Institution, July 1, 1858. — Foreign Works. 1 voL 
8vo. Washington. 1859. 

Catalogue of the described Lepidoptera of North America. Pre- 
pared for the Smithsonian Institution. By John G. Morris. 1 vol. 
8vo. Washington. 1860. 

Catalogue of the described Diptera of North America. Prepared 
for the Smithsonian Institution. By R, Osten Sacken. 1 vol. 8vo. 
Washington. 1858. 
United States Patent- Office. 

Report of the Commissioner of Patents for the Year 1859. — 
Agriculture. 1 vol. 8vo. Washington. 1860. 
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jSoologicdl Society of London. 

Proceedings. Parts 10 - 27 ; Part 28, pp. 1 - 836. 18 vols, and 
2 pamph. 8vo. London. 1842-60. 
Linnean Society of London. 

Transactions. Vol. XXIL Parts 8 and 4 4ta London. 
1858-59. 

Journal of the Proceedings. Zoology, Nos. 7-15. Botany, Nos. 
7 - 15. Suppl. to Botany, Nos. 1 and 2. 8vo. 1858-59. 

List of the Society, and Annual Addresses for 1858-59. 8yo. 
London. 1858-59. 
Royal Society, London, 

Philosophical Transactions for the Year 1859. YoL 149, 
Parts 1 and 2. 4to. London. 1860. 

Proceedings. Vol. VIL Nos. 3 and 4; X.; XI. No. 42. 8vo. 
London. 1854 and 1860. 

Report of the Astronomer Royal to the Board of Visitors of the 
Royal Observatory, Greenwich, read at the Annual Visitation of the 
Royal Observatory, 1860, June 2 ; and Address of the Astronomer 
Royal to the Board of Visitors, 1860, May 12. 4to pamph. Lon- 
don. 

Reduction of the Observations of the Moon, made at the Royal 
Observatory, Greenwich, from 1881 to 1851 : computed under the 
Superintendence of George Biddell Airy, Esq., M. A., Astronomer 
RoyaL Forming a Continuation to the Reduction of the Observa- 
tions of the Moon from 1750 to 1880. 1 voL 4to. London. 
1859. 

Astronomical and Magnptical and Meteorological Observations, 
made at the Royal Observatory, Greenwich, in the Year 1858. 1 
vol. 4to. London. 1860. 

The Oceanic Hydrozoa : a Description of the GalyoophoridsB and 
Physophoridas observed during the Voyage of H. M. S. ^ Rattle- 
snake," in the Years 1846-1850. With a General Introduction. 
By Thomas Henry Huxley, F.RS., etc (Ray Society.) 1 vol. 
4to. London. 1859. 
Geological Society, London. • 

Transactions. 2d Ser. Vols. H. - VIL 4to. London. 1826-56. 

Proceedings. Nov. 1888 to June, 1842. Vols. II. and UL 4to. 
London. 1888-42. ^ 

Quarterly Journal. Nos. 5, 6, 8-65. 8vo. London. 1846-61. 
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Catalogue of the Books and Maps in the Library of the Geological 
Society of London. 1 vol. 8vo. London. 1846. 

Supplemental Catalogue of the Books, Maps, Sections, and Draw- 
ings in the Library of the Society. 1 vol. Svo. London. 1856. 

Classified Index of Publications. 1 vol. 8vo. London. 1858. 

List of the Geological Society, SepL Ist, 1860. 8vo pamph. 
London. 
J. PhiUips, E$q^ F. R. S. 

Address delivered at the Anniversary Meeting of the Geological 
Society of London, Feb. 17, 1860. 8vo pamph. 1860. 
CoL Everest, F.R.S. 

Rectification of Logarithmic Errors in the Measurements of two 
Sections of the Meridional Arc of India. 8vo pamph. London. 
1859. 
Boyal Academy of Sciences, ^e. of Belgium. 

M^moires. Tom. XXXI. 4to. Bruxelles. 1859. 

M^moires Couronn^s et M^moires des Savants Etrangers, publiees 

par r Academic Tom. XXIX. 1856-58. 4to. Bruxelles. 

1858. 

M^moires Couronn^ et autres M^moires Collection in 

8vo. Tom. VIIL IX. et X. 8vo. Bruxelles. 1859-60. 

Bulletins de TAcad^mie. 2"^ S^rie. Tom. IV. -VIIL 8vo. 
Bruxelles. 1858-59. 

Annuaire de I'Acad. Boy. de Belgique, 1859, 1860. 12mo. 
Bruxelles. 

Sqr la Difierence de Longitude des Observatoires de Bruxelles 
et de Berlin, determin^e en 1857. Par des Signaux Galvaniques. 
(Extr. des Ann. de I'Obs. Boy. de Bruxelles.) 4to pamph. Brux- 
elles. 

Tables Generales et Analytiques du Recueil des Bulletins de 

FAcad. Boy. de Belgique. 1" Serie. Tom. L-XXHL 

1832-1856. 1 voL 8vo. Bruxelles. 1858. 

Rymbibel van Jacob van Maerlant, Tweede und Derde Deel. 
Boyal 8vo. Brussel. 1859. 
JUatfol Observatory, Brussels, 

Annales de TObs. Roy. de Bruxelles. Tom. XIV. 4to. Brux- 
elles. 1859. 
J. QueteUt, 

Annuaire de I'Observatoire Royal de Bruxelles. Par A. Quete- 
let 1859-60. 2 vols. 16mo. Bruxelles. 1858-59. 
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Observations des Ph^nom^nes P^riodiques. [Eztr. da Tomes 
XXXI. et XXXII. des M^m. Acad. Ray. de Belgique.] 4to. 2 
pamph. Bruxelles. 

Sur la Difference des Longitudes entre Berlin et Bruxelles, deter- 
min^e par le T^l^graphie Electriqae. Par M. Encke. 8vo pamph. 
Bruxelles. 1858. 

Eclipse de Soleil du 15 Marz, 1858. Par A. Quetelet 8yo 
pamph. Bruxelles. 1858. 

M^t^orologie et Astronomie. Par A. Quetelet 8vo pamph. 
Bruxelles, 1859. 

Table de Mortality pour le Brabant 1856. Par A. Quetelet 
8vo pamph. Bruxelles. 

Sur les Travaux de I'Ancienne Academic de Bruxelles. Par A. 
Quetelet 8vo pamph. Bruxelles. 1858. 

Sur les Annales de FObservatoire Royal de Bruxelles. Par A. 
Quetelet 8vo pamph. Bruxelles. 1859. 

Observations des Passages de la Lune et des Etoiles de Meme 
Culmination, en 1857 et 1858. Par A. Quetelet. 8vo pamph. 
Bruxelles. 1859. 

Sur le Magnetisme Terrestre. Deux Lettres addressees k M. 
Quetelet par M. Hansteen. 8vo. 2 pamph. Bruxelles. 1859. 

Note sur TAurore Bor^le du 24 Avril, 1859. Par E. Quetelet. 
8vo pamph. Bruxelles. 1859. 
J. S. Newberry, M. D, 

Report on the Economical Geology of the Route of the Ashtabula 

and New Lisbon Railroad made Nov. 1, 1856. 8vo pamph. 

Cleveland, Ohio. 1857. 

Report on the State-House Well, Columbus, Ohio. 8vo pamph. 
Columbus. 1860. 

Catalogue of the Flowering Plants and Ferns of Ohio. 8vo 
pamph. Columbus. 1860. 
Academia Imperialis Natura Ouriosorum. 

Novorum Actorum Acad. Csbs. Leopold. Nat Curios. Vol. 
XXVIL 4to. Jenae. 1860. 
Society of Naturalists of Freiburg, in Briesgau. 

Berichte uber die Yerhandlungen. Band II. Hefl II. 8vo. 
Freiburg L B. 1860. 
Upper Lusatian Society of Sciences. 

' Neues Lausitzisches Magazin. Band. 36 und 37. 8vo. Gorlitz. 
1859-60. 
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Royal Academy of Sciences, Amsterdam. 

Verslagen en Mededeelingen der Koninklije Akad. van Weten- 
scbappen. Afdeeliog Letterkunde. 5*^' Deel. — Afd. Natuurkunde. 
10"^ Deel. Svo. Amsterdam. 1860. 

Jaarboek voor 1859. 8vo. Amsterdam. 

Catalogus van de Boekerij der Akademie Eersten 

Deels. Tweede Stuk. 8vo pamph. Amsterdam. 1860. 

Yerslag over den Paalworm, uitgegeven door de Natuurkundige 
Afdeeling. 1 vol. 8vo. Amsterdam. 1860. 

Monograpbie des Brachiopodes Fossiles du Terrain Cr^tac^ Su- 

p^riear de Duch^ de Limbourg par J. Bosquet Premiere 

Partie. Craniadse et Terebratalid® (Subfamilia Tbecidiidas). 4to 
pampb. Haarlem. 1859. 
Zoological Society ^ Frankfort, 

Der Zoologiscbe Garten : Herausgegeben yon Dr. F. Weinland. 
I. Jabigang. 8yo. Frankfurt am Main. 1860. 
linperial Academy of Sciences^ St, Petersburg. 

M^moires. 6"'»« S^rie. So. Matb. Pbys. et Nat Tom. IX., X. 
et Dernier : Seconde Partie. — So. Nat Tom VIII. et Dernier. — 
Sc Politiq. Hist et PbiloL Tom. IX. 4to. St Petersbourg. 
1859. 

M^moires. VII""* S^rie. Tom. I., II. 4to. St Petersbourg. 
1859-60. 

M^moires presentes k I'Acad^mie par Divers Savants. 

Tom. VIII., IX. et Dernier. 4to. St Petersbourg. 1859. 

Bulletin. Tom. I. et 11. Nos. 1-3. 4to. St Petersbourg. 
1860. 
Chas. M. WetheriU, Ph. 2>., M. D. 

On tbe Relative Cost of Illumination. 8vo pampb. Lafayette, Ind. 
Edward TatnaU. 

Catalogue of tbe Pbsenogamous and Filicoid Plants of Newcastle 
Co., Delaware. Arranged according to tbe Natural System, as re- 
cently revised by Prof. Asa Gray and otbers 1 voL 8vo. 

Wilmington, Del. 1860. 
Academy of Science, St. Louis. 

Transactions. Vol. I., No. 4. 8vo. St Louis. 1860. 
T. Sterry Hunt. 

Geological Survey of Canada. Report of Progress for tbe Year 
1858. 1 vol. 8vo. Montreal. 1859. 
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Royal Astronomical Society, London. 

Memoirs. Vols. L - IX., X V. - XXVIIL 4to. London. 1822 
-60. 

Monthlj Notices. Vols. XIV. - XVIU. 8vo. London. 1854 
-58. 
Samuel Swett, 

Monthly Law Reporter. Vol. XXUL No. 6. 8vo. Bos- 
ton. 1860. 
Charles Darwin^ M, A,, etc. 

On the Origin of Species by Means of Natural Selection, or the 
Preservation of Favored Races in the Straggle for Life. (Fifth 
Thousand.) 1 vol. 8vo. London. 1860. 
Rev. Charles Barnard, 

Proceedings of the Twenty-third Annual Meeting of the Associa- 
tion for the Support of the Warren Street Chapel, together with 
Mr. Barnard's Report 12mo pamph. Boston. 1860. 

Record of Charity. Vol. L Nos. 10 - 12. 4to. Boston. 1860. 
Ed. Mailfyf Aide a P Observ. Roy. de BruxeUes. 

Relation d'un Voyage fait en Sicile et dans le Midi de ITtalie, pen- 
dant les Mois de Mai et de Juin, 1858. 12mo pamph. Bruxelles, 
1859. 

Precis de I'Histoire de TAstronomie aux Etats-Unis d'Am^que. 
12mo pamph. BruxeUes. 1860. 

Sur la Population de la Terre, d'apres M. Dieterici. [Extr. de 
TAnn. de TObserv. Roy. de BruxeUes, pour TAn 1859.] 12mo 
pamph. BruxeUes. 1859. 
Imperial Geological Institute, Vienna. 

Jahrbuch, 1859 ; 1860, No. L 8va Wien. 1859-60. 
Imperial Geographical Society , Vienna. 

Mittheilungen. III. Jahr. Heft 3. 8vo. Wien. 1859. 
Observatory of Pvlkova. 

Recueil de M^moires present4s k TAcadf^mie des Sciences par les 
Astronomes de Poulkova, ou offerts k TObservatoire Central par 
d'autres Astronomes du Pays. Public avec TAutorisation de 1' Aca- 
demic, par Otto Struve, Vice-Directeur de TObservatoire CentraL 
Second Volume. 4to. St. Petersbourg. 1859. 

Librorum in Bibliotheca Speculse Pulcovensis Anno 1858, Exe- 
unte Contentorum Catalogus Systematicus. Edendum curavit et 
praefatus est Otto Struve 4to. Petropoli. 1860. 
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British Association far the Advancement of Science. 

Report of the Twenty-ninth Meeting, held at Aberdeen, in Sep- 
tember, 1859. 8vo. London. 1860. 
Literary and Philosophical Society of Manchester^ 

Memoirs, Second Series. Fifteenth Volume. 8^0. London, ^tc. 
1860. 
Society of Arts^ Manufactures^ and Commerce, 

Journal of the Society of Arts, and of the Institutions in Union. 
VoL VIIL Nos. 376-417; IX. Nos. 418-427. 8va. London. 
1860-61. 
Imperial Zoological and Botanical Society of Vienna, 

Verhandlungen. Band IX. Jahr 1859. 8vo. Wien. 1859. 
Royal Soci^ of ScieneeSy Gottingen. 

Abhandlungen. Band YIIL yon den Jahren 1858 und 1859, 
4to. Gottingen. 1860. 

Nachrichten von der Greorg-Augusts-UniTersitat und der Kdn. 
GeselL der Wissenschaften zu Gottingen, yom Jahre 1859. 16mo. 
Gottingen. 1860. 
Dr Beinrich Georg Bronn, 

Bede zum Geburts-Feste des hdchsteeligen Grossherzogs Karl 
Friedrich yon Baden und sur akademischen Preisyertheilung am 22 
Nov. 1859. 4to pamph. Heidelberg. 1859. 
Natural-Philosophy Society in Emden^ 

Funfundvierzigster Jahresbericht der Naturforschenden Gesell- 
flohaftl859. 8vo. Emden. I860, 

Kleine Schriften. VI. 4to. Emden. 1860 s VII. 4to. 
ClausthaL 1860. 
Society of Geography of Paris, 

Bulletin. 4- S^rie. Tom. XIX. 8vo. Paris. 1860. 
Natural-History Society in Augsburg. 

Dreizehnter Bericht des Naturhistorischen Vereins, im Jahre 
1860. 8yo. Augsburg. 
Administration of Mines of Rustia, 

Annales de TObservatoire Physique Central de Russie. Ann^e 
1857, Nos. 1 et 2. 2 yols. 4to. St. Petersbourg. 1860. 

Compte-Rendu Annuel Ann^e 1858. 4to. St. Peters- 
bourg. 1860. 

Becherches Exp^rimentales sur I'Elasticit^ des M^taux, faites k 
VOL. V. 84 
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rObserv. Phys. Central Par A. T. Kupffer. Tom. L St 

Petersbourg. 1860. 
Imperial Society of MUuralistSy Moscow. 

M^moires. Tom. XI.^ XII., XIII. Livr. L 4to. Moscou. 
1859-60. 

Bulletin. Ann^ 1859, Nos. 2 - 4 ; 1860, No. 1. 8to. Moecon. 
1859-60. 
Literary and Philosophical Society ofLiverpooL 

Proceedings during the Forty-ninth Session, 1859 - 60, No. XIV. 
1 voL 8vo. Liverpool. 1860. 
Lnperial Academy of Sciences, Bettes-Lettres, and Arts, Lyons. 

M^moires. Classe des Sciences. Tom. YUI. et IX. — Classe des 
Lettres. Tom. VII. (N. S.) 8vo. Paris et Lyon. 1858-59. 
Lnperial Society of Agriculture, S^c, Lyons, 

Annales des Sciences Phys. et Nat d'Agricult et d'Indastrie. 
3* Serie. Tom. 11. et III. 8vo. Lyon et Paris. 1858 - 59. 
Boyal Society of Sciences. 

Nova Acta Begise Societatis Scientiarum ITpsaliensis. Serid 
Tertia). VoL IL Fasc. Posterior. 4to, Upsalise. 1858. 

Arsskrift Utgifven af Kongl. Vetenskaps-Societeten L Upsala. 
Forsta Argangen. 1 vol. 8vo. Upsala. I860. 
Natural Philosophy Society in AUenhirg. 

Mittheilungen aus dem Osterlande Gremeinschaftlich herausgege- 
ben Yom Kunst und Handwerks-Vereine und von der Naturfor- 
schen den Gesellschaft zu Altenburg. XV. Band. Heft, 1 und 2. 
8vo. Altenburg.^ 1860. 
Royal Society of Sciences, Leipzig. 

Abhandlungen der Kon. Sach. Gresell. der Wissenschaften. — 

Math.-Phy8isch. Classe. Band V. pp. 81 - 628. — Philolog.- 

Histor. Classe. Band HE. pp. 1-^58. Roy. 8vo. Leipzig. 

1859-60. 

Berichte Uber die Verhandlungen. — Math.-Physisch. Classe. 

1859, Nos. L - IV. — PhUolog.-Histor. Classe. 1859, Nos. L - IV. ; 

1860, Nos. I. und IL 8vo. Leipzig. 1859 - 60. 
Soyal Bavarian Botanical Society, Regenslurg. 

Denkschriflen der Kon. bayer. Botanische Gesellschaft Band 
IV. Erste Abth. 4to. Regensburg. 1859. 

Flora, Oder allgemeine botanische Zeitung. Neue Beihe. 

Jahrg. XVIL 8vo. Begensburg. 1859. 
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Silesian National AgricuUural Society^ Breslau, 

Denkschrift zur Feier ihres 50-jahrigen Bestehens, herausgegeben 
von der ScfaL Gesell. fiir VaterL Kultur. 1 toI. 4to. Breslau. 
1858. 

Grandzuge der Schlesischen Klimatologie* 1852-55. 

1 vol 4to. Bredaa. 1857. 

Yerzeichniss Sammtlicher Mittglieder der Scblesische GesellschaH; 

nebst einer Uebersicht der zu den Sitzungen der QeselL 

UDd ihrer Sectionen bestimmten Tage — Fiir die Statszeit von 1860 
nnd 1861. 16mo pamph. Breslau. 
State of Massachusetts. 

General Laws and Resolves passed bj the Legislature of Massa- 
chusetts during the Session of 1861. (Published bj the Secretary 
of the Commonwealth, under Authority of General Statutes, Chap. 
3, Sec 3.) 8yo pamph. Boston. 1861. 
Royal Dublin Society. 

Journal. Nos. 28 and 29, July and Oct 1860. 8vo. Dublin. 
1860. 
Nathaniel Bowditch Morton. 

Trials of a Public Benefactor, as illustrated in the Discovery of 
Etherization. By Nathan P. Rice, M. D. 1 voL 8vo. New York. 
1859. 
' W. WheweO, D. D. 

The Mathematical Works of Isaac Barrow, D. D., Master of 
Trinity College, Cambridge. Edited for Trinity College by W. 
Whewell, D. D., Master of the College. 1 vol. 8vo. Cambridge. 
1860. 
Essex Institute. 

New England Congregationalism in its Origin and Purity : illus- 
trated by the Foundation and Early Records of the First Church in }/ 
Salem, and various Discussions pertaining to the Subject 1 voL 
8vo. Salem. 1861. 
Entomological Society, Stettin. 

Entomologische Zeitung. 21st Jahrgang. 8vo. Stettin. 1860. 

Linnaea Entomologica. Band XI V. 8vo. Leipzig. 1860. 
Minister of Public Instruction, Santiago de ChiU. 

Observaciones Astronomicas hechas en el Observatorio Nacional 
de Santiago de Chile en los Anos de 1853, 1854 i 1855, por el Dr. 

Carlos Guillo. Moesta, Dir. del Observatorio Torao L 4to. 

Santiago de Chile. 
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Natural-Philosophy Society of Bamherg. 

Ueber das Retschen uDd Wifken des Natorforscheoden Vereins. 
Bericht lst-4th. 4to. Bamberg. 1852-59. 
Royal Academy of Sciences^ Stockholm, 

Ofversigt af Kongl. Yetenskaps Akademiens Forhandlingar. Sex- 
tonde Argangen, 1859. 8^0. Stockholm. 186a 

Meteorologiska Takttageker i Svenge utgivna af Eongl. Svenska 
Yetensk. Akad. Bearbetade af Er. Edland. Forsta Bandet 1859. 
1 vol 8vo. Stockholm. 1860. 

Eugenies Besa omkring Jorden under Befal af C. A. Yirgin, 
Aren 1851 - 58. . Zoologi lY. 4to. Stockholm. 1859. 
Royal PkysicoiL (Economical Society of Konigsherg. 

Schrifben der Kozl Phjs. Okonomische GreselL Erste Jahrgang. 
Erste Abtheilung. 4to. Konlgsberg. 1860^ 

Die Metamorphose des Caryoborus (Bruchus) gonagra Fbr. (mit 
einer Abbildung) von H. L. Elditt 4to pamph. Konigsbeig. 
1860. 
Senckenherg Society of Niaturalists, FrankforL 

Jahresbericht ueber die Yerwaltung des Medicinalwesens die 
Krankenalstalten und die Offentlichen Gesundheitsverhaeltnisse der 
Freien Stadt Frankfurt Herausgegeben unter Mitwirkung des 
Physikats von dem Aerzlicben Yerein. 11. Jahrgang. 1858. 1^ 
vol. 8vo. Frankfiirt A. M. 1860. 
Natural History Society ^ Riga. 

. Correspondenzblatt. Elfler Jahrgang. 1 voL 16mo. Riga. 
1859. 
Royal Academy of Sciences^ Berlin. 

Abhandlungen. Jahr. 1859. 4to. Berlin. 1860. 
Dr. a A. F. Peters. 

Astronomische Nachrichten herausgegeben von Prof. Dr. C. 

A. F. Peters, Dir. der Sternwarte in Altona. Band. 52 und 53. 
4to. Altona. 1860. 
G, Forchhammer. 

Om Sovandets Bestanddele ogderes Fordeling i Havet 1 voL 
8vo. Kjobenhavn. 1859. 
Academy of Science of the Institute of Bdogna. 

Memorie della Accademia. Tomo YIII. e IX. 4to. 

Bologiia. 1857 - 58. 

Rendiconto delle Sessioni del' Accademia. Anno Accade- 
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mico 1857 - 58, 1858 - 59, 1859 - 60. 3 pamptu 16mo. Bologna. 
1858 - 60. 
Qqji, George G, Meade, U.S. A. 

Report of the Survey of the North and Northwest Lakes bj 
Capt. George G. Meade, Corps of Topographical Engineers, being 
a Part of the Report of the Chief Topographical Engineer accom- 
panying Annual Report of the Secretary of War, 1860, 1 voL 
8vo. Detroit. 1861. 
National Observatory. 

Zones of Stars observed at the National Observatory, Washing- 
ton. Approved by Capt G. A. Magruder, Chief of the Bureau of 
Ordnance and Hydrography ; and published under Authority of the 
Hon. Isaac Toucey, Secretary of the Navy. By Comm. M.'F. 
Maury, LL. D., Superintendent Vol. L Part 1. Contain- 
ing the Zones observed with the Meridian Cirde in 1846. 4to. 
Washington. 1860. 
Edward S, Ritchie, 

Ritchie's Illustrated Catalogue of Philosophical Instruments and 
School Apparatus. 1vol. 12mo. Boston. 1860. 
WiUiam Parker Fotdke. 

Remarks on Cellular Separation. By William Parker Foulke. 
' 8vo pamph. Philadelphia. 1861. 
Edward Jarvisy M, D, 

Report of the State Librarian to the General Assembly, relating 
to the Registration of Births, Marriages, and Deaths. 1856 - 59. 
4 pamph. 8vo. Hartford. 1857-60. 

BiU of Mortality of the City of Lowell, 1851 - 59. 9 pamph. 
8vo. Lowell 1852 - 60. 
R. G. Winthrop. 

Proceedings of the JSfew York Historical Society, on the An- 
nouncement of the Death of William Hickling Prescott, February, 
1859. 8vo pamph. New York. 
Isaac Lea, LL. D. 

Observations on the Genus Unio, together with Descriptions of 

New Species Vol. VIH. Part I. 4to. Philadelphia. 

Natural History Society, Passau. 

Dritter Jahresbericht for 1859. 8vo pamph. Passau. 

1860. 
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Eojfol Academy of Sciences, Lisbon, 

Memorias da Academia Real das Sciencias. Tomo XII. Parte 2. 
4to. Lisboa, 1839. — 2* Serie. Tomo II. Pt. 1 e 2 ; Tomo IIL 
Pt. 1 e 2. 4to. Lisboa. 1848 - 56. — Nova Serie. 1* Classe. 
Tomo I. Pt 1 6 2 ; Tomo 11. Pt. 1. — 2' Classe. Tomo I. Pt. I 
e 2. Tomo II. Pt. 1. 4to. Lisboa. 1854 - 57, 

Annaes das Sciencias e Lettras. Classe I. Sc. Math. Phys. Hist- 
Nat. e Medicas. Tomo I. e 11. Marco-Julko. — Classe II. Sc 
Mor. Politic e Bell-Lettr. Tomo I. e II. Marco - Novembro. 
8vo. Lisboa. 1857-59. 

Colle9cao de Monumentos Ineditos para a Historia das Conqaistas 
dps Portuguezes em Africa, Asia e America. Publicada de Ordrem 
de Classe da Sciencias Moraes Politicas e Bellas-Lettras da Acade- 
mia .... e sob a Direccao de Bodrigo Jos^ De Lima Felner. .... 
1* Serie. Tomo I. Pt 1 e 2, Historia da Asia. 4to. Lisboa. 
1858 - 59. 

Portugalise Inscriptiones Bomanas Edidit Levy Maria Jordao. 
Volumen I. 4to. Olisipone. 1859. 9- 

Portugalise Monumenta Historica a Sssculo Octavo post Christum 
usque ad Quintumdecimum, Jussu Academiae Scientiarum Olisipo- 
nensis Edita. 

Scriptores, VoL I. Fasc 1. 

Leges et Consuetudines, VoL I. Fasc. 1 et 2. Folio. Olisipone. 
1856-58. 

Quadro Elementar das Belagoes Politicas e Diplomaticas de Por- 
tugal com as Diversas Potencias do Mundo, desde o Principio do 
XVI. Seculo da Monarchia Portugueza ate aos nossos Dias, Colli- 
gido e Coordenado pelo Yisconde de Santarem e Continuado e Diri- 

gido pelo Socio da Acad Luiz Augusto Rebello da Silva. 

Tomo XVI. e XVIL 8vo. Lisboa. 1858-59. 
Essex Institute. 

Proceedings, Vol. IL Pt 2. 1857-59. 8vo. Salem. 1860. 
Essex Agricultural Society. 

Address before the Society, by John L. Russell, December, 1860. 
8vo pamph. Newburyport 
American Oriental Society, 

Journal, Vol. VI. No. 2. 8vo. New Haven. 1860. 

Proceedings at New Haven, October 17 and 18, 1860. 8vo 
pamph. New Haven. 
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Translation of the Surja-Siddh&nta, a Text-Book of Hindu As- 
tronomy ; with Notes, and an Appendix, containing Additional Notes 
and Tables, Calculations of Eclipses, a Stellar Map, and Indexes. 
By Rev. Ebenezer Burgess, formerly Missionary of the A. B. C. 
F. M. in India ; assisted by the Committee of Publication of the 
American Oriental Society. [From the Jour, of the Am. Or. Soc, 
Vol VI., I860.] 
J. B. Trade, M. D. 

Contributions to the Anatomy of the Spinal Cord. 8vo pamph. 
San Francisco, California. 1860. 
Richard F. Bond. 

Description of Bond's Isodynamic Escapement for Astronomical 
Clocks. [From « Brunnow's Astron. Notices," Oct. I860.] 8vo 
pamph. Boston. 1860. 
Felix Flugel, Ph. D. 

Bulletin de la Soci^t^ Paleontologique de Belgique, Fondle a 
Anvers, le l^'Mai, 1858. Tom. I. Feuilles, Nos. 1 k 5. 8vo 
pamph. Anvers. 1859. 
Dr, Johannes GisteL 

Achthundert und Zwanzig neue oder unbeschriebene Wirbellose 
Thiere charakterisirt von Doctor Johannes Gistel. 8vo pamph. 
Straubing. 1857. 

Literatur-Historisches. 8yo pamph. Straubing. 1857. 
Prof. Arnold Guyot. 

Carl Bitter : an Address to the American Grcographical and Sta- 
tistical Society. 8vo pamph. Princeton, N. J. * 
Harvard College. 

Report of the Committee of the Overseers of Harvard College 
appointed to visit the Library for the Year 1861. 8vo pamph. 
Boston. 1861. 
Josiah Curtis J M. D. 

Eighteenth Report to the Legislature of Massachusetts relating to 
the Registry and Return of Births, Marriages, and Deaths in the 
Commonwealth, for the Year ending December 31, 1859. By 
Oliver Warner, Secretary of the Commonwealth. 8vo pamph. 
Boston. 1861. 
Joel Parker. 

An Address before the Citizens of Cambridge, Oct 1, 1856, on 
Non-Extension of Slavery and Constitutional Representation. 8vo 
pamph. Cambridge. 1856. 
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Personal Liberty Laws (Statutes of Mass.), and Slavery in ihe 
Territories (Case of Dred Scott). 8vo pamph. Boston. 1861. 
Sayal InstittUtan of Great Britain. 

Notices of the Proceedings at the Meetings of the Members. YoL 
nL Part 10. Nov. 1859 -July, 1860. 8vo. London. 1860. 

List of the Members, Officers, &c for the Year 1859. 8vo. 
London. 1860. 
RadcUffe Trustees. 

Badcliffe Catalogue of 6317 Stars, chiefly Circnmpolar, reduced 
to the Epoch 1845.0; formed from the Observations made at the 
Badcliffe Observatory, under the Superintendence of Manuel John 
Johnson, M.D., late Badcliffe Observer; — with Introduction by 
Bev. Bobert Main, M. A., Badcliffe Observer. 1 vol Boy. 8vo. 
Oxford. 1860. 



Four buadred aatd nlnetjr^seTenUk meetlAi^* 

August 14, 1861. — Statute Mbbtino, 

The President in the chair. 

The Corresponding Secretary read letters relative to the ex- 
changes of the Academy ; also letters from the Bev. Professor 
Peabody and Mr. Perrel, in acknowledgment of the oflBcial 
notification that they had been chosen Fellows of the Acad- 
emy, and from the family of the late Chief Justice Shaw, and 
from that of the late Judge White, in acknowledgment of the 
reception of copies of the resolves of the Academy adopted 
upon the occasion of the announcement of their decease. 

A quorum for the transaction of business not being present, 
scientific communications only were received. 

Dr. Beck gave an account of the principal manuscript copies 
of the Satyricon of Petronius Arbiter preserved in various 
European libraries, and which he had examined ; and he pre- 
sented to the Academy a collation of the various readings 
of these manuscripts, with a view to the construction of an 
amended text of this author. 

The Corresponding Secretary communicated, from the au- 
thor, the following paper : — 
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Musci CubenseSy or Mosses collected by Charles Wright in the 
Eckstern Part of the Island of Cuba during the Years 1866, 
1867, and 1868. By William S. Suluvant. 

Gen. SPHAGNUM, DiH. 

1. S. CTMBiPOLnjM, Mr. / Sch. Nat. Hist. Sphaig. p. 73, 1. 19. — 
Wet places on the tops of high mountains. — Specimens without fruit : 
the cortical utricles of the branches often destitute of fibres. 

Gm. POTTIA, Ehr. 

2. P. ToBTULA, C. MuU. Synop. Muse. 1, p. 559 ; Schwatgr. SuppL 
M75. — On rocks. 

3. P. Barbula, C. Midi I. c. p. 558 ; Schwttgr. SuppL I. c. — On 
rocks along mountain rivulets. — Remains of a peristome resembling 
that of Barbula were found on some of the specimens. 

Gen. WEISSIA, Hedw. 

4. W. EDENTULA {tp. nor.) : dioica, capsula oblonga gyranostoma 
exannulata, csterum W. crispaUE simillima. — On the ground in shady 
thickets. 

5. W. VIRIDULA, Brxd. ; BryoL Europ. t. 21 & 22. — On banks 
by road-sides. 

Gen. PHYSCOMITRIUM, End. 

6. P. 8PATHULATUM, (7. MulL Synop. Muse. l,p. 118 ? — Wet places 
by road-sides in woods. 

Gen. GYMNOSTOMUM, Hedw. 

7. G. IMHERSUM, StUliv. Icones Muscorum^ tried, t. 56. — Moist 
places along shaded roads. 

8. G. RUPESTRE, Schw<jegr.y var. statura majore, csBspite laxa, foliis 
lineari-lanceolatis acutis: forsan species propria. — On steep, shaded 
banks, along rivulets. 

Gen. FUNARIA, Schreh. 

9. F. HYOROHETBIOA, Hedw. ; BryoL Europ. t. 305. — On the 
ground; common. 

Gen. FISSIDENS, Hedw. 

10. F. POLTPODioiDES, Hedw. Muse, frond. 3, p. 63, t. 27. — On 
banks in dense woods. 

VOL. V, 35 
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11. F. HiNUTULUS, SuBiv. in Menu Amer. Acad. n. ser. Sy p. 58, t 2 ; 
Icone3 Muse, tned, t 24. — On calcareous banks in thickets. 

1^. F. HIMUTULUS, yar. foliis latioribus, capsola indinata. — Same 
locality. 

13. F. 8IHILIRETI8 {sp. TMv.) I dloicus exigaus simplex ; caole ri- 
gido inferne nudo; foliis 20-d0-jugi8 oonfertissimis subbomomallis 
linearibus acutis minute subopace guttulato^reolatis toto ambitu im- 
marginatis minutissime crenulato-serrulatis, duplicatura f producta, 
lamina dorsali angusta ad basin vel supra desinente, costa valida pellu- 
cida flexuosa sub apice dissoluta ; capsula terminali brevius pedicellata 
oblongo-obovata ; operculo et caljptra desideratis. — On cMs among 
mountains. — A larger species than tbe last : fronds 4-5 lines high and 
about one line wide, pale oli^e-green above and reddish-brovm below : 
leaves not crisped when dry. 

14. F. DissiTiFOLius {sp. nov.) : dioicus simplex erectus mollis re- 
moti-folius; foliis elongato-oblongis lineari-oblongisve breviter acutis 
fere ad apicem subdenticulatam anguste marginatis, lamina dorsali lata 
ad basin sensim vel abrupte desinente, e cellulis laxis amplis hexagono- 
rotundatis (illis duplicaturae basilaribus oblongis amplioribus) areolatis, 
costa infra apicem evanescente ; capsula terminali ovali-oblonga ; oper- 
culo longirostrato ; caljptra dimidiata. — Wet rocks in shaded ravines. 
— Somewhat larger than the last species, with distant, dark green, and 
when dry crisped leaves. 

15. F. DENSiRRTis {sp. itot?.) : dioicus parvus gracilis simplex rigi- 
dus ; foliis 20 - 25-jugis confertis subsecundis linearibus sensim acutatis 
minutissime crenulato-serrulatis opacis ad apicem usque pellucido-cos- 
tatis, lamina duplicaturae ^ producta limboque pellucido intromarginali 
instructa, lamina dorsali apicaUque immarginatis ; capsula terminali 
brevius pedicellata obovato-oblonga ; operculo longirostrato; calyptra 
dimidiata. — On the bottom of dried-up rivulets. — Fronds slender, 5-8 
lines high, gradually increasing in width from the base upwards, but 
nowhere more than about half a line wide : leaves dark green, opaque, 
with very minute cells, remai^^able for the band composed of three 
rows of pellucid, linear cells, just within the margin of the duplicatnre. 

16. F. CUSPID ULATUS {sp. ftov,) I dioicus pusillus simplex gracilis ; 
foliis 16 - 20-jugis elongato-oblongis obtusiusculis costa pellucida exce- 
dente cuspidulatis opacis crenulato-serrulatis minutissime guttulato-are- 
olatis, lamina duplicaturae }-f productac hyalino-marginata, lamina 
apicali et dorsali ad basin late rotundata immarginatis ; capsula termi- 
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nali oblonga ; operculo et calyptra precedentis. — On rocks in ravines. 

— Fronds slender, 4-5 lines high, dark olive-green. Near F. Rave- 
neUi, but a taUer plant with more oblong leaves, their dorsal lamina 
broad and obtose at the base. 

17. F. BUFULUS (sp, nav,) : sjnoicus perparvulus simplex ; foliis 
5-7-jiigis lanceolato-linearibus sensim acutis rafulis integerrimis im- 
marginatis, e cellulis majuscoUs hexagono-rotundatis pellucidis areo- 
latis, duplicatora ^ prodacta apice inasquali, lamina dorsali latiuscula ad 
basin abrupte desinente, costa concolori percurrente ; capsula breviter 
pedicellata ovali-oblonga ; calyptra conica longum operculi rostrum 
solum tegente. — On reddish earth, attached to the roots of trees uptom 
bj wind. — A minute species, 1-2 lines high, of a pale brownish-red 
color : agrees in many respects with the description of a Surinam spe- 
cies, F, pellucidus, ffamsch. in LintKBOj 1841, j9. 146, but the leaves are 
of a firm texture, and the areolation, though large, not splachnoid ; fur- 
thermore, the inflorescence is synoicous, which is not asserted of the 
Surinam plant 

18. F. ANGUSTiFOLius {sp. Hov,) .* dioicus pusillus conferte fiabella- 
tim foliosus ; foliis linearibus angustissimis longissimis acutis circum- 
circa marginatis integerrimis densius pellucido-hexagono-areolatis, 
duplicatura ^ producta, lamina dorsali ad basin desinente, costa cum 
apice dissoluta; capsula terminali ovali-oblonga seu oblongo-obovata ; 
operculo capsulam excedente; cal3rptra dimidiata operculum vix tegente. 

— Wet places on the ground in dense wooods. — Fronds 1-2 lines 
high and nearly as wide. Leaves bright green, crisped when dry, short 
below, rapidly increasing in length as they ascend. Pedicels 4-5 lines 
high. 

19. F. SPHAGNiFOLius (sp. nov.) : dioicus pusillus ; fronde decli- 
nata ; foliis flaccidis 5 - 9-jugis confertis flabellatim expansis longe line- 
ari-lanceolatis integerrimis hie illic submarginatis, cellulis amplissimis 
subrhombeis flexuose circumscriptis utriculo primordiali valde evoluto, 
duplicatura insequali vix i producta, costa longe infra apicem dissoluta ; 
capsula terminali in pedicello geniculato-ascendente insquali-oblonga 
incurva ; operculo longe rostrato calyptram lineari-conicam excedente. 

— Found growing with No. 17. — Fropds similar in size and outline to 
those of No 18 ; pedicels longer. 

20. F. CLAYiPES (^. nov,) : dioicus perpusillus simplex vel parce 
ramosus laxifolius ; foliis 8 - 10-jugis lineari-lanceolatis ubique densius 
pellncide rotundato^areolatis basi duplicaturss ^ products^ laxius oblongo- 
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areolata exoepta, lamina doreali ad basin sensim evanescente, marg^- 
nibus omnibus limbo angasto integro e cellolis linearibus ccHistrncto 
circumcinctis, oosta cum apice evanida ; capsula terminali OTali-oblonga, 
pedicello apice incrassato ; operculo longirostrato ; caljptra dimidiata. 
— - Wet banks of rivulets. — A yerj small species, remarkable for the 
apophysate appearance of its capsule, owing to a thickening of the 
upper part of the pedicel Stems 2-3 lines high, with bright-green 
foliage, crisped when dry. 

21. F. PKTBOPHiLUS (jp. nav.) : monoicus rigidus gracilis, basi 
nudiuscula fiftsciculatus, prolifero-elongatus ; foliis circiter 80-jugis con*- 
fertissimis erectis longissimis angustis e basi ad apioem sensim acumi- 
natis, duplicatura insquali f et ultra prodncta, lamina dorsali angusta 
supra basin sensim evanescente, cellulis firmis pellucidis flavidis snb- 
rotundis illis secus costam sub apice evanidam miyoribus; o^ula 
terminali insequali-oblonga subinclinata breyipedicellata ; operculo et 
calyptra precedentis. — On rocks in ravines. — Fronds 8-10 lines 
high, slender, gradually increasing in width towards the top, where 
they are nearly one line wide. Foliage of a firm texture, dark green 
dashed with light brown, not crisped when dry. 

Gen, TREMATODON, HtcL 

22. T. LONOicoLLis, Bich.; Schwmgr. SuppL U 126. — On banks, 
rare. 

Gen. TRICHOSTOMUM, Hedw. 

23. T. CANALicuLATUM, Hampe. — Same as a Venezuelan speci- 
men from Hampe : where described ? — On the rocky banks of streams. 

24. T. MACBOSTEGiUH (<p. HOT.) : dioicum gregarium ; caule sim- 
plici brevi gradli ; foliis e basi pellucide ampliuscule areolata longa 
vaginante superne latiore undulata erecto-patentibus ovat&«cuminatia 
vel lanceolatis, perichastialibus longioribus margine fiexuoso-involutis, 
omnibus superne dense quadrato-areolatis apice plus minus serratis, 
costa percurrente ; capsula anguste cylindracea curvula indinata ; 
operculo longissime aciculari capsulam superante ; perist dentibos 
longis leniter contortis atropurpureis papillosis filiscenti-attenuatis. — 
On rocky banks. — The distin^ishing characters of this species are, 
the sheathing base of its leaves, particularly the perichstial, the 
remarkably long operculum, exceeding in length the slender, cylindri- 
cal, inclined, and often horizontal capsule, and the finely attenuated 
apices of the teeth of the peristome. 
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25. T. iNVOLUTUM {ip. nov.) : dioicnm dense casspitans caale 
subsimplici densifolioso ; foliis liDeari-lanoeoIatis e basi brevi erecta 
horizontaii-recurvis inyoluto-concavis margioibas angustissime inflezis^ 
oosta cum apice evanida ; capsula cjlindracea in pedicello breviusculo 
erecta; operculo conico-rostrato ; peiist dentibus brevissimis erectis 
plus minus' irregularibus bifidis vel pertusis. — On rockj ground. -— 
Stems thicky 3-4 lines high ; pedicels about the same height ; foliage 
very dark green. The main characters of this species are, the imper- 
fect peristome, and the strong involution of the leaf, which, when flat- 
tened, is of a broad elongato-lanceolate outline. 

26. T. iNTOLUTUif, yar. statura minore, foliis fusco-flaYescentibus 
minus divergentibus. -— In similar localities. 

Gen. BABBULA, Hedw. 

27. B. GRACILIS, &hw€Bgr. ; Btyol Ewrop. 1 145. — On wet, rocky 
banks. 

28. B. AGBABIA, Swartz ; Box. et MoOcb, Prod. Bryd. Surinam, p. 
15, t. 8. — Bocks, and dry, sandy places ; common. 

29. B. LINEARIS, Swartz; Schwagr. SuppL t. 30. — Moist, rocky 
ledges. 

30. B. Ceugeri, SowL ; MulL Symp. 1, p. 618. — Banks of earth 
in coffee-fields. 

31. B. OBSCURA {sp. nav.) : dioica ; csBspite arctius cohasrente ; 
caule gradli fastigiato-ramoso laxifolioso; foliis recurvo-patentibus e 
basi oblonga sensim longe lineari-acuminatis ad apicem costatis sub- 
tortilibus ; capsula elongato-cylindracea curvula ; operculo conico- 
subulato. — Dry banks. — Near B. gracilisy but has less crowded 
and more spreading leaves, not tapering so suddenly from the base, 
nor refiezed on the margins. The capsule is longer and slightly 
curved. 

32. B. BUBULIFOLIA {sp. nov.) : dioica laxe casspitans ; caulibus 
gracilibus erectis dichotome ramosis ; foliis laxis erecto-patentibus 
strictis e basi ovato-lanoeolata sensim in subulam longam costa valida 
fere impletam productis ; capsula cylindracea erecta ; operculo acicu- 
lari. — Wet rocks, along mountain rivulets. — Besembles B. campylc' 
carpa, TayLj but has a straight and shorter capsule, and leaves with a 
more predominant costa. 

33. B. MNHFOLL^ {(sp. nov.) : dioica laxe csespitosa ; caule humili ; 
foliis laxis moUibos patolis pellucidis e basi oblonga carinato-concava 
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lingalato-spathulatis inferne obloDgo-, superne hezagono-, amplissime 
areolatis anguste marginatis, costa apicem ' yix attingente ; capsula 
cjlindraoea erecta ; operculo conioo-lineari obtuso. — Dry, shaded 
banks. — Stems 3-4 Uaes, pedicels 7-8 lines high. The foliage 
much resembles that of Mnium ptmctatum. 

Gen. DICRANUM, Bisdw. 

34. D. DEBiLE, Book, et Wils. ; SvUiv. Icon. Muse. ined. L 20. — 
Ground, wet places. 

35. D. ALBULUM (sp. nov.) : dioicam albido-viride tenerum laxe 
caespitans flexuoso-erectum ; ramis incurvis ; foliis pellucidis confertis 
homomallis subfalcatis anguste longe lanoeolato-subulatis convolutis, 
margine lineari-areolato ad basin lato apicem versus angustiore vel 
evanescente circumductis, cellulis superioribus quadratis, inferioribus 
lineari-oblongis, alaribus ventricosis aureo-fuscis, costa debili percur- 
rente apice dentata ; capsula elongato-cjlindracea erecta ; operculo 
conico^aciculari. — On decayed logs. — A pale-green species, resem- 
bling small forms of D. congestum. Teeth of peristome light brown at 
base, yellow above ; spores large. Belongs to the section Leucohma 
of Dicranum (MuU. Synop. Muse.). 

Gen. ANGSTRGEMIA, Br. et Sch. 

36. A. GuiLLEMiNiANA, Mont. J^U. Cryptog. p. 44. — Banks, 
on mountain-sides. 

37. A. VARiA, var. Hedw. ; Bryol. Europ. t. 57, 58. — Boad-eides. 

Gen. CAMPYLOPUS, Brid. 

38. C. GiOANTEUS (sp. nov.) : procerus robustus luteo-viridis nitidus 
fusco-tomentosus parce ramosus; foliis in sicco vel humido reflexo- 
patulis longissime lanceolato-subulatis supra medium argute serratis 
minute quadrato-areolatis, cellulis alaribus permultis amplis fuscis, 
costa percurrente dorso maxime lamellosa ; capsula in pediceUo brevi 
cygneo-demissa ovato-gibbosa sulcata strumulosa ; calyptra dimidiata 
basi albo-fimbriata ; operculo longe rostrato. — Grows in wide, dense 
masses, on the summit of high mountains. A very large species, with 
stems 3-5 inches high, and leaves three fourths of an inch long. 

39. G. CuBENSis (sp. nov.) : robustiusculus lutescenti-viridis nitidus 
purpureo-tomentosus innovando-ramosus subintemipte foliosus; foliis 
longissimis siccis vel humidis reflexo-patentibus angustissime lanceo- 
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lato-subulatis soperne argute serratis minute quadrato-areolatis, cellulis 
alaribus amplis ventricosis fusco-purpureis, co6ta dorso versus apicem 
lamellosa, lamellis serratis ; capsula gibboso-ovali in pedicello sicco 
erecta, humido decurvo-cjgneo demissa ; operculo aciculari ; caljptra 
dimidiata basi fimbriata. — Grows in dense tufls on the ground. — Not 
unlike large forms of O^flexnotus, but the margins of its leaf and the 
lamellas on the back of the costa are serrulate. 

40. C. TENUissiMUS {gp, nov,) : laxe csespitans parce purpureo- 
tomentosus ; caule tenuissimo flexuoso-erecto 4-5-ies innovando-con- 
tinuo, innovationibus infeme appresso-foliosis veluti nudis; foliis co- 
malibus paucis subverticillatis horizontalibus longissime setaceis apice 
dentatis, angulis baseos mazime dilatatis e cellulis magnis ventri- 
cosis purpureis constructis, areolatione alibi minuta subquadrata viri- 
descente ; archegoniis normalibus ; capsula desiderata. — On decayed 
logs in dense forests. — A very slender species 1-2 inches long, 
remarkable for the subverticillate comal leaves on the successive 
innovations, which give the plant somewhat the aspect of a minute 
Chora or Galium. 

Gen. HOLOMITEIUM, Bnd. 

41. H. CRiSFULUM, Mmt ; Schwaegr, SuppL t, 309. — Logs and 
bushes in thick woods. 

42. H. Wrighth {sp. nov,) : dioicum ? robustum innovando-ramo- 
sum ; foliis confertis horizontali-recurvis elongato- vel lineari-oblongis 
latiusculis acuminatis canaliculato-concavis vel subcomplicatis apice 
grosse irregulariter dentatis, cellulis oblongis apicem versus ellipticis 
chlorophyllosis, costa percurrente, perichsetialibus longissime vaginan- 
tibus subito longe subulatis ; capsula elongato-ovato-cylindracea ; oper- 
culo e basi conica subulirostro ; calyptra lineari dimidiata. — On trees 
in dense woods. — A dark-green* species resembling H. cnspulum^ 
Ifomsch,, which, however, has cauline leaves suddenly acuminate from 
a broad obovate base : in the present species the leaves are of a uni- 
form width throughout, except at the point. 

Gen. LEUCOBRYUM, Hampe. 

43. L. TENUiFOLiUM (sp. nov.)^ L, subtdato {Hampe) simillimum sed 
foliis latioribus brevioribus inferne multo angustius marginatis differt. 
— On decayed logs in thick woods. — Specimens without capsules. 

44. L. ROBUSTUBf {sp. nov.) i a L. hngifolio, cui proximum, statura 
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migore, foliis oonfertioribus secandis subfalcadB longioribas margine 
apidsque dorso integerrimis (dcc Bcabria) dbtat. — LogB and roots of 
trees, in dense woods* 

Gen. CALYMPERES, Swartz. 

45. C. TENUiFOLiUM {if. fiov.) : subacaule comoso-foliosum ; foliis 
longissime setaceis siccis vel humidis strictis apice breviter acuminads 
dentatis, habitu (7. MuUeri {Dz, S^ Mb,) et lonchophylH {Schw.)j qui 
distant hie foliis brevioribus siccis confertissimis, illic tamen affinior, 
foliis flavidis apice repando-truncatis edentatis. — Decayed wood. — 
Specimens without fruit 

Gen. SYRRHOPODON, Schw. 

46. S. PROLIFER, Schw. SuppL t. 180 : var. foliis lon^oribus angu&- 
tioribus siccis non tortuosis, humidis margine non flexuosis: forsan 
species propria. — Decayed wood. 

47. S. Gaudichaudi, Mont. Ann. Sc. Nat. (1834), p. 376, 1. 16. 
— Grows in large dense mats on logs in thick woods. 

48. S. HoBSONi, Grev. in Ann. Lye. Nat. Hist. New Torky 1. p. 
271, t. 23. — Trunks of trees in forests. 

49. S. ELONOATUS (sp. nov.) : csBspite valde compacta magna pro- 
funda ; caulibus subsimplicibus erectis strictis longissimis ; foliis e basi 
hyalina vaginante plus minus ciliato-dentata subito squarroso-reflexis 
subpendulisve liueari-lanceolatis acuminatis carinato-suboomplicatis an- 
guste pellucido-limbatis, e cellulis minutis subquadratis opacis areolatis, 
apice spinuloso-dentato radiculas ramosas atropurpureas oopiose emit- 
tentibus, costa percurrente : fl. et fr. desideratis. — Decayed logs and 
stumps. — Grows in deep close turfs, pale green above, reddish brown 
below. Stems 3-5 inches high, closely matted together throughout 
theur entire length by masses of dark purple radicles growing from the 
points of their leaves, and forming a conspicuous feature* 

Gen. MACROMITRIDM, Brid. 

50. M. MUCRONiFOLiUM, Schw. SuppL t. 170. — On trees. 

51. M. ciREHOSUM, Brid.; Schwayr. SuppL L 201. — Branches 
of trees on high mountains. 

Gen. SCHLOTHEIMIA, Brid. 

52. S. TORQUATA, Brid. BryoU Univ. 1, p. 333 ; Hedw. Sp. Ji^ue. 
t. 63. — Same locality as the last. 
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Gen. LEPTOTHECA, Schwagr. 

53. L. Wrightii (sp. nov.) : pseudo-monoica robasta densissime 
caespitosa ; caule subsimplici apice congesto-folioso ; foliis obovatis spa- 
thulato-obovatisqae tenuiter marginatis laxe mnioideo-areolatis, oosta 
excurrente breviter cuspidatis, perichaetialibus minoribus; capsula 
erecta gracili longe cylindracea annulata; perist ext dentibus lon- 
gissimis linearibus valde papillosis, int. ciliis rudimentariis ; operculo 
conioo breviuscule rostrato; calyptra dimidiata subulata. — Decayed 
logs in dense woods. — A large species growing in compact dark-green 
turfs. Stems j^ - 1 inch high, matted together by reddish-brown tomen- 
tose radicles. Leaves crisped when dry, small and scattered on the 
lower part of the stem, rapidly increasing in size and crowded above. 
Pedicels f-1 inch high. Capsule light olive-green when ripe, the 
rim of the mouth coral-red. Annulus large, compound. Operculum 
whidsh. Teeth of the peristome slender, remotely articulated, yellow- 
ish white above, reddish below, strongly papillose throughout Minute 
male plants, evidently from the germination of spores, occur on vari- 
ous parts of the fertile plants. According to description, L. speciosa^ 
H. & W., from the mountams of Jamaica^ appears to^e near our plant, 
but that species has ovate-lanceolate leaves. 

Gm. DISSODON, Grev. ^ Am. 

54. D. ? BOTUNBiFOLius, C. MuU. Synop. 1, p. 140; Book. Muse. 
JSxot U 76. — Moist rocks in ravines. 

Gen. OCTOBLEPHARUM, Bedw. 

55. O. ALBiDUM, Bedw. Muse. Frond. 3, p. 15, t. 16. — Decayed 
logs, etc 

Gen. BABTRAMIA, Bedw. 

56. B. TENELLA, C. MtJL Synop. 1, p. 481. — Shady banks, on 
mountain-sides. 

Gen. POGONATUM, Beauv. 

57. P. CuBENSE {gp. nov.) : P. Liehnumniano manifeste proximum, 
distinctum tamen statura graciliore, foliis oblongis brevius acuminatis 
laxioribus latioribus et brevioribus, capsula papillosa, etc — On dry 
banks. 

VOL. V. 36 



Digitized 



by Google 



282 PROCEEDINQS OF THE AMERIOAN ACADEMY 

Gen. RHIZOGONIUM, Brid. 

58. R. 8PINIF0RME, Brvch. ; Bedw. Muse. FrancL 3, L 25. — Ground, 
near the roots of trees ; common. 

Gen. BRYDM, DiU. 

59. B. ABOENTEUM, L. / BryoL Europ. t. 384 ; var. lanatum. — On 
the gronnd ; common. 

60. B. CORONATUM, Schwagr. Suppl i. 71. — Old logs in fields. 

61. B. CiESPiTiciUM, L, ; BryoL Europ. i. 374. — On the ground. 

62. B. LEPTOCLADON (sp. nov.) I dioicum tenellum laxe caespitosum 
flavescenti-viride ; caalibus brevissimis prostratis, innovationibns per- 
multis erectis julaceis tenuissimis remotifoliis ; foliis appressis oblongis 
breviter acutatis cjmbiformi-concavis e cellulis amplissimis pellncidis 
infeme oblongis supeme elongato-rhomboideis areolatis, unica serie 
cellularum indistincte marginatis, costa cum apice evanida; capsula 
oblongo-pjiiformi leniter inclinata late annulata ; perist int. ciliis 
lanceolato-linearibus yix pertusis, ciliolis nullis; operculo hemisphaerioo- 
apicolato. — Moist places on the ground. — A very small species, 
forming loose j^owish-green patches, well marked by its numerous 
thread-like innovations, f lines high, and about ^ of a line wide. 
Leaves with a large areolation in proportion to their size. Pedicels 
5-6 lines high. This species belongs to MuUer^s section Areodictyon 
of Bryum. 

63. B. OYALiFOLiUM (sp. uov.) : dioicum caespitans ; foliis laxius- 
culis ovali-oblongis obtusiusculis modice cochleariformi-concavis, mar- 
ginibus planis erectis, apice subincurva lenissime serrulatis, areolatione 
laxa, costa vix excurrente ; capsula oblongo- vel clavato-pjriformi 
pendula. — Banks of rivulets. — A medium-sized species, distinguished 
from its allies by its oblong-oval, borderless leaves, with erect margins. 

Gen. MNIUM, Linn. 

64. M. Wriohtii (sp. nov.) : dioicum csespitosum ; caule arcuato- 
ascendente simplici complanato-folioso ; foliis dimorphis lateralibus 
ovali-obovatis apiculatis dorsalibus accessoriisve multo minoribus an- 
guste lanceolatis biseriatis, omnibus dissitis incrassato-marginatis ultra 
medium costatis laxe rhomboideo-areolatis, apice serrulatis ; capsula in 
pedicello erecto pendula pyriformi ; operculo depresso-convexo : flore 
masculo terminali discifoimi, perigonialibus lineari-lanceolatis. — Shady 
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banks of mountain rivulets. — This remarkable moss, in its dimor- 
phous leaves and their arrangement, may be looked upon as the acro- 
carpous analogue of Hhdcopilum, as GaUnnnion is of Hypopterygtum. 
About the size of Mnium cuspidatum. Leaves thin, rather firm, at 
first pale green, when old vinous red, the margins and costa deeper- 
colored. Pedicels f - 1 inch long, occasionally two from the same 
perichseth. 

Gen. CLASMATODON, H. ^ W. 

65. C. PARVULUS, Hampe ; SuRtv, Mosses of U, States, p. 60, 4* 
Icones Muse, tned. t 79. — On roots and trunks of trees. The speci- 
mens vary from those of the Southern United States in a fuller devel- 
opment of the teeth of the peristome, and in the occasional presence 
of a few scattered hairs on the matured calyptra. 

Gen. FABRONIA, Eaddi. 

66. F. CuBBNSis {sp. nov.) : monoica, statura F. ptmlUe ; foliis 
ovato-lanceolatis integerrimis ultra medium costatis, cellulis ovali- 
rhomboideis laxiusculis chlorophyllosis, alaribus subquadratis granu- 
losis ; capsttla oblonga subapophysata ; perist. ext. dentibus sedecem 
per paria approximatis fuscidulis longiusculis, int ciliis octo sequilongis 
filiformibus ; operculo conico acuto. — On trees. — Remarkable for its 
double peristome, the inner of 8 cilia. 

Gen. CRYPHJEA, Mohr. 

67. C. FILIF0RMI8, Swartz.; Hedw. Muse. Frond. 3, t. 16. — On 
coffee-bushes. The excurrent portion of the costa of the perichastial 
leaves is scabrous. 

68. C. ? LEPTOCLADA {sp. nov.) : majuscula rigida ; caule primario 
repente aphyllo, secundario pendulo subdendroideo-ramoso, ramis hie 
illic ramulos singulos fasciculatosve minutissimos appresso-foliosos pro- 
ferentibus; foliis patentibus e basi subauriculata ovato- vel oblongo- 
acuminatis concavis margine erectis supeme leniter serrulatis, cellulis 
alaribus permultis quadratis mediis lineari-fnsiformibus prosenchyma- 
tosis apicalibns elongato-ellipticis, costa debili subpercurrente ; capsula 
desiderata. — Bushes in ravines. — Grows in rather large masses. 
Secondary stems about 2 inches long, 1^-2 lines wide : foliage pale 
green and yellowish. A noticeable feature is the lateral fascicles of 
very minute straight shoots from the upper part of the branches : these 
shoots with their distant closely appressed ecostate lanceolate leaves 
are about 2 lines long and ^^ of a line wide, nearly concealed by the 
principal leaves. 
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Gm. ANOMODON, H. ^ T. 

69. A. ATTENUATUS, Ihdv). ; BryoL Europ, t. 475. — Bocks in ra- 
yines. 

Gen. LESKEA, Jledw. 

70. L. CAPiLLARiSy Bisdw, Muse. Frond, 4, p. 25, 1 10. — On trees. 

Gen. CYLINDROTHECIUM, Schtn^. 

71. C. MACBOPODiUM, BedtD. Mu9c. Frond. 3fp. 55, t. 23. — Bocks, 
mountain-sides. 

72. C. AMPLIRETE (sp. nov.) I robustum pallide yirens nitidum late 
caespitosum appressum dichotome divisum ; ramis latis oomplanatis ob- 
tusis ; foliis oblongis apice plus minus obtusis ibidemque grossius serra- 
tis, cellulis amplis; capsula deficiente. — Bockj ledges in woods. — 
The characters above given appear to distinguish this species from 
any of its known congeners. 

Gen. HELICOPHYLLUM, Brid. 

73. H. TORQUATUM, BrtcL ; Book. Muse. Exot. t. 41. — On decayed 
wood. 

Gefi. BHACOPILUM, Beauv. 

74. B. TOHENTOSUM, Brid.; Bedw. Muse. Frond. 4, L 19. — On 
logs in woods. 

Gen. PILOTBICHUM, Beauv. 

75. P. UNDULATUM, Beouv. ; Bedw. Muse. Frond. 3,/?. 51, t 21. — 
Trunks of trees. 

76. P. FiLicmuM, Beauv.; Bedw. I e. t. 18. — Bocks in dense 
woods. 

77. P. OTMBiFOLiiTM, SuHiv. Mossss U. States, p. 81, Sf Icon. 
Muse. ined. t. 76. 

78. P. L0PH0PHTLLX7M {sp. nov.) I dioicum ? pusillum ; caole pri- 
mario repente, secundario erecto viz unciali infeme simplid reflexo- 
folioso supeme pinnatim et bipinnatim dendroideo-ramoso ; ramis 
ramulisque rigidis tenuissimis brevibus ; foliis trifariis erecto-patenti- 
bus ovatis breviter acuminatis concavis subserrulatis sparsim papillosis 
pellucidis, cellulis oblongis ab invicem discretis, costis binis infra api- 
cem abruptis dorso late cristatis ; capsula ovali-oblonga ramigena brevi- 
pedicellata annulata ; perist ext. dent, lanceolato-subulatis, dliis linea- 
ribus brevioribus ; caljptra mitriformi sparsim erecto-pilosa operculum 
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oonico-finbalatum solum tegente ; perichsetialibus apertis elongato-lan- 
ceolatis ^reviter bicostatis. — Trees and decayed logs. — A small pale- 
green species scarcely 1 inch high, of a dendroid habit, with branches 
and branchlets very slender, about ^ of a line wide. Near P. compon* 
turn ; but that species, if the figure and descriptions of it are reliable, is 
a much larger plant, with different habit and leaves. 

Gen. METEORIUM, Dz. ^ Mb. 

79. M. MAORANTHUM, D. fy M. Pu^L FL Bryd. Venez. p. 47, 
t. 12. — Trees and bushes. 

80. M. PATULTJM, D.S^M.op. cit. p. 21, 1. 10. — On trees. 

81. M. CRiNiTUM, SuUtv. in U. S. Expl Exped. p. 22, t. 20. — On 
bushes in dense thickets. 

82. M. TRiCHOPHORUM, Mout. Ann. d. Set. Nat. (1843), p. 286. — 
On trees. 

83. M. aff. nigricanti ? — Without fruit; probably a new species: 
materials too imperfect to furnish a specific character. 

84. M. ILLECEBRUM, 0. MuU. Synop. Muse. 2, p. 137. — On high 
mountains. 

Gen. HOOKERIA, Smith. 

85. H. CuBENSis {ep. nov.) : dioica ? dense csespitans fiavo-viridis ; 
caule prostrata, ramis ascendentibus subsimplicibus compressis latis; 
foliis oblongis subobovato-oblongisve breviter acuminulatis pellucidis 
ampliuscule elliptico-areolatis immarginatis supeme serratis, costis bi- 
nts tenuibus ad medium evanidis ; capsula in pedicello brevi supeme 
scabro oblongo-elliptica erecta exannulata ; perist dent longissimis an- 
gttstissimis late maipnatis linea mediali angusta notatis, ciliis squilon- 
^&f membrana basilari viz ulla; operculo e basi elongato-conica sub- 
ulato; calyptra mitriformi pilis latis sursum curvads adspersa basi 
8-10 fida. — On bushes in thick woods. — The erect capsule, pilose 
calyptra, and pedicel scabrous only on its upper half, sufficiently dis- 
tinguish this species. 

86. H. cracBiFOLiA, Hampe in LinndRo, 1855, p. 783. — Logs in 
dense woods. 

87. H. ADNATA, H.^ W. in Fl N. ZeaL p. 123, t. 93, / 4. — Var. 
foliis oblongioribus minus acuminatis densius areolatis. — On the bark 
of trees. 

88. H. YARiANS {sp, nw.) : polygama dense casspitosa fiavicans ; 
caulibus ramisque complanatis; foliis ovato-acuminatis et lanceolatis 
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flaccidis hyalinis amplissime rotundato-oblongoque-areolatis vix semi- 
latis limbo angusto e cellularum serie unica circumductis, ad medium 
tenuiter bicostatis ; capsula elongato-oblonga horizontal! ; operculo 
conico subulato; caljptra mitriformi glabra, basi multifida; perist. 
H. kete-vtrentis. — Logs in dense woods. — Near JI. Olfersiana and 
H. (dbicans, but the first species has entire leaves, an obovate capsule, 
and a caljptra scabrous at its apex ; in the second, the leaf is oblong, 
shortly acuminate, and strongly dentate at apex. Specimens under 
this number (88) have synoicous and monoicous inflorescence. 

89. H. YARiANS, var, infioresc monoica colore glauoo-viridi. — On 
decayed logs in forests. 

90. H. YARIANS, var. infioresc monoica foliis oblongioribus altius 
bicostatis. — Banks, mountain-sides. 

91. H. INCURYA, Hook. 4r Grev.; Schwcegr. Suppl t 275. — Logs 
in dense palm-woods. 

92. H. Merkelii, ffomsck. It Bras. 1, p. 62, t d. — Same local- 
ity as the last. 

93. H. PAPiLLATA, Mont Ann. d. Set. Nat. 1845, 4,j[>. 93. — De- 
cayed logs in woods. 

Gen. HYPNTJM, lAnn. 

94. H. EXILIS6IUUM {gp. nov.) : monoicum minutissimum viride ni- 
tidum csespitulosum ; caule arete repente ; ramis capillaribus erectis 
simplicibus ramulosisque ; foliis erecto-patentibus anguste oblongo-*^ 
lanceolatis sensim acuminatis serrulatis mediotinus oostatis, laxe areo- 
latis, cellulis lineari-oblongis pellucidis alaribus numerosis quadratis 
concoloribus ; capsula oblonga subaequali parum inclinata macrostoma ; 
peristomio eciliolato; sporis majusculis; operculo oblique aciculari- 
rostrato. — On the bark of trees. — H. acanthopkyllwn, Mont, from the 
description (MuU. 2, p. 398) appears to be very near this moss, but 
differs in its horizontal capsule and carinate leaves destitute of special 
alar cells. 

95. H. MiNUTULUM, Hedw.; Bryol Europ. t. 481. — Decayed logs 
and stumps in woods. 

96. H. SCHISTOCALYX, C. MuU. Synop. 2, p. 691? — Locality same 
as the last 

97. H. TAMARisciNUM, DiU. ; Bryol. Europ. t. 482 and 483. — De- 
cayed logs. 

98. H. iNVOLVENS, Hedw. Muse. iVoni^. 4, ^ ll.-*Same as the 
last 
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99. H. MiCROPHTLLUM, Sw. / ffisdw. Spec. Muse, t 69. — Ground 
and stones in fields. 

100. H. APicuLATUM, Homsch. FL Bras, p. 87. — Logs on mar- 
gins of rivulets. 

101. H. CUPRESSOIDES, C. MvIL Synop. 2, p. ZO^. — Fallen trees 
in forests. 

102. H. INSULARUM {sp. nov.) : monoicam H, cupressiformi sitnilli- 
mum majusculum ; ramis latiuscule complanatis ; foliis falcato-secundis 
longe subulatis vix serrulatis, cellulis alaribus utrinque temis magnis 
oblongis aareis vesiculseformibus, perichsetialibus erectis ; capsula in 
pedicello tenui longissimo parva gibboso-ovali ; operculo longe aciculan- 
rostrato. — Decayed logs. — The broad flat, shining branches, the long 
slender pedicel, the small capsule, the long rostrate operculum, and the 
large Tentricose alar ceUs of the leaf, are the distinguishing marks of 
this species. 

103. H. SERRULATUM, Bsdw. Sp. Musc. p. 238, t. 60. — On the 
ground among decayed leaves. 

104. H. PUNGENT, Hedw.; D. S^ M. Prod. FL BryoL Surinam, 
p. 35, t. 19. — Trees and bushes. 

105. H. Wriohtii, SuRiv. Mosses of U. States, p. 65, Sf Icon. Musc. 
t. 127 ined. — Roots of trees, etc 

106. H. LoxENSE, Book. ; Schwcegr. SuppL t. 259. -* Bushes in 
ravines. 

107. H. TENERUM, Sw.; MuU. Synop. Musc. 2, p. Z^7 . — On the 
ground and decayed wood, common. 

108. H. AOESTROSTEGUM (sp, nov.) I monoicum exiguum prostra- 
tum intertextum luteolo-viride nitidum ; caule ramis ramulisque nume- 
rosis compressis inordinate subpinnatimve dispositis instructa ; foliis con- 
fertis e basi constricta oblongo-eUiptids cymbiformi-concavis in pilum 
longum denticulatum productis ecostatis pellucidis minute lineari-areo- 
latis, cellulis alaribus magnis ventricosis aureis ; capsula in pedicello 
laBvi oblongo-ovali exannulata cemua vel pendula ; perist. dent, linea 
lata notatis, ciliolis singulis; operculo longissime aciculari; calyptra 
angusta dimidiata. — On the bark of trees. — The leaf in shape and 
structure resembles that of If. Schwaneckianum ( C. MuU. in Bat. Zeit. 
1858, p. 172), which however is a larger species with different ramifi- 
cation and inflorescence. 

109. H. PLANUM, Brid.; Schwcegr. Suppl. t. 280. — Logs and 
stumps. 
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1 10. H. PLANUM, var. flavescens ; MuU. S^fTwp. 2,/?. 261. — Decayed 
wood. 

111. H. Beykichii, Barnsch. in Fl Bra$. l,/>. 81, t 4,/. 1. — 
Logs in dense woods. 

112. H. FLEXUOSUM (sp, tiov.) I dioicam ; caule arete repente pin- 
nato ; foliis flaccidis pellucidis albido-viridibus confertis leniter incuiris 
subdecurvisque lanceolatis in acumen longum loriforme flexuosnm grosse 
dentatum productis laxissime ample elongato-areolatis eoostads ; cap- 
Bula in pedicello longiusculo apice clavato-incrassato cjlindracea hori- 
zontali curvula annulata: operculo oonico-rostrato. — On dead wood. — 
Resembles Schwsegrichen's figure {SuppL 1 200) of IL Jeptocarpofiy but 
that appears to be a larger species with monoicous inflorescence, and 
leaves with large ventricose alar cells. 

113. H. FLEXUOSUM ; planta mascula. — With the lasL 

114. H. LEUGOSTEGUM, C. MuIL St/fiop. 2,j9. 344. — Logs in dense 
woods. 

115. H. CALLiDUM, Mont, in Ann. Sci. Nat. 1845, 4, p. 90. — 
On trees. 

116. H. SENTOSUM {sp» nov,) : ff. papiUoso simillimum, diversum 
tamen caulibus prostratis subpinnatis, foliis apice tenuiore grosse den- 
tato papillisque longioribus instructis, pedicello toto Isevi, perist denti- 
bus linea lata pellucida notatis, etc — On branches of trees. 

117. H. ScHWANEGKiANUM, G. Mutt. in BoU Zeit. 158, p. 172. — 
On trees. 

118. H. DEMissuM, WHs.; BryoL Ewrop. t. 507. — Moist rocks, 
mountain-sides. 

119. H. BEPTAKS, Sckw.; Bedw. Sp. Mu9c. t. 68. — Logs in shady 
woods. 

120. H. MoNTAONEi, Schimp. in Mont. Orypt Cub. p. 530, t 20. 
— On decayed logs in forests. — A widely distributed species, found in 
Manilla, Java, Loo Ghoo, Hong Kong, Nepal, West Lidian Islands, 
Venezuela, Brazil, Peru, Tahiti, and Sandwich Islands. Subject to 
considerable variation in its size, and also in the length of the point 
of the leaf; in other respects quite uniform. Authentic specimens 
of B. Montagneiy Schimp. ; Met/enianum, Hampe ; Surinamemef D. S^ 
M; apertitm, Sulliv. ; succosumy Mitten, show that they all belong 
to the same species ; and to this list of synonymes it is highly prob- 
able the following should also be added: B. rtUilanSf Brid. ; Peep- 
pigianum, Hampe; vesicularej Schwasgr. ; subdenticulatum and cono- 
stegum. Mull. 
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121. H. ADMISTUM (sp. nav.) : ff. microcarpo (MuU,) simillimam 
sed differt capsula inaequali obovata leniter incurva cernua, etc. — On 
the bark of trees. — Scarcely distinguishable from Leskea adnata^ 
Micbx. (=z IT, microcarpum^ Mull.), founded on Southern United 
States specimens, except by the capsule, which in that species is 
always oblong, erect, and equal-sided. It is probable the moss under 
notice is the same as the St. Croix specimens, referred to Michaux's 
species by Schwsegrichen (Suppl. t 84), and from which Figs. 1 and 2 
of that plate were taken. 

122. H. DissoLUTUM (tp. nov.) : monoicum H. admisto simile, diver- 
sum tamen statura majore, csspite laxe cohaerente, ramis eradiculosis 
longioribus robustis rectis obtusis, foliis latioribus yix secundis, capsula 
majore oblongo-incurva cemua, etc — On dead wood. 

123. H. DISSOLUTUM, var. statura robustiore. — Same locality. 

124. H. THELiSTEGUM, (7. MulL Synop, 2, p, 269. — Bocks in shaded 
ravines. 

125. H. THELISTEGUM, var. major. — Similar localities. 

126. H. OULTELLIFORMB (sp. nov.) I mouoicum prostratum com- 
planatum parce ramosum sericeo-viride ; foliis laxe bifariis asymetrice 
ovato-oblongis obtuse acuminatis lateralibus saepe subaciniformibus ad 
medium costatis serrulatis, cellulis exilissimis lineari-flexuosis alaribus 
quadratis ; capsula oblongo-ovali horizontali ; operculo oonico longius 
rostrato. — Flat rocks in shaded ravines. — Resembles in general as- 
pect and manner of growth H. deplanaJtum^ Schimp., but that species is 
somewhat larger, with a dioicous inflorescence. 

127. H. o^SPiTOSUM, Swartzf — On decayed wood, very com- 
mon. — This species agrees well with the description by Mtiller {Synop. 
2, />. 380) of the moss above named, but can hardly be the one figured 
by Hedwig (Sp. Muse, t 49) as Swartz's species. Hedwig's figure, 
according to Wilson (FL N, Zeal. p. 113), does not agree with speci- 
mens in Iferh. Hook, named JI. aespitosum by Swartz himself. The 
specimens here under notice accord exactly with South American ones 
from Hampe marked If. GroUipensey C. Mull., which in the synopsis 
L c is reduced to H. aespttosum, Swartz. 

128. H. LATUM, Bnd.; SuUiv. Icon. Muse, t 115, tned. ; non 
BryoL Europ. — Rocks, mountain rivulets. 

129. H. BiPARiUM, Linn. ; Bryol. Europ. U 570. — Wet places. 

VOL. V. 87 
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Gm, HYPOPTERYGIUM, Brid. 

130. H. Brasiliense, SuRiv. in BoU U. S. Expl. Eocped. p. 26, t, 
26. — Rocks, in dense woods. 

Gm. PHYLLOGONIUM, End. 
181. F. FULOBNS, Hedw. Muse. Frond, t. 39. — Trunks of trees. 

In this interesting collection are to be found eight or ten other spe- 
cies, several of them doubtless new, but the specimens are too imperfect 
for satisfactory identification or description. 

Mr. F. H. Storer made the following remarks, in behalf of 
Mr. John M. Ordway and himself, upon 

T%e Frozen Well at Brandon^ Vermont. 

Respeqting the geological situation and general character of this 
remarkable well; which has been fully and accurately described by 
others,* we have nothing new to offer; but we desire to call the 
attention of the Academy to an important phenomenon that appears 
to have escaped the notice of previous observers. On visiting the 
locality in the early part of the present summer, we ascertained the 
existence of a variable bat well-marked current of cold air continually 
flowing upwards out of the mouth of the welL 

When we first vbited the spot, in the morning of the 8th of June, 
the external air being somewhat cool, the ascending current was not 
noticed; but returning at two o'clock in the afternoon for a more 
thorough examination, the atmosphere having in the mean time be- 
come uncomfortably warm, we at once became sensible of a rush of 
cold air on bending over the well-curb to look down. This current 
was still more distmctly felt by placing the hand down near the mouth 
of the well. Bits of any light material dropped in were buoyed up 
and forcibly blown out. The mature pappus of the dandelion, which 
was then in full puff* all around, afforded an abundance of very sen- 
sitive current indicators. Rolls of paper, slightly damp, being burned 
just within the mouth of the well, furnished volumes of smoke, which 
were rapidly expelled, and not only confirmed the existence of a 

* See Proceediogs of the Academy for 1859, IV. 269. Froc. Boston Soc. Nat 
History (1859-61), Vll. 71, 74, 81. Wells's Annaai Sci. Disc., 1860, p. 316 ; 
compare Ibid. 1856, p. 190. 
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current, but enabled us in some measure to trace the deviations in 
its course. At three o'clock, the ascent of a column of cold air was 
still further proved, by holding a thermometer in the opening of the 
well, the bulb being at the level of the ground, at a point where 
surely mere radiation from the ice, some thirty feet below, should be 
fully counterbalanced by the heat radiated to the mercury from the 
curb and windlass that had been all day exposed to the hot sun. 
The thermometer there indicated 43^.5 F., the temperature of the 
external air being 78^. About five feet below the mouth, the ther- 
mometer stood at 43°, and twelve feet down, at 40°. Water drawn 
up from the bottom — without stopping to cool the bucket — was at 
34°. Water drawn up at other times contained lumps of ice detached 
from the coating of ice lining the well to the height of some five feet 
above the surface of the water. When a candle was lowered down, 
this ice appeared to be worn away on the northwest side, as though 
small rills of warmer water were coming in from that direction. 

We visited the weU at different times during the two following days, 
and found the current as decided as when first perceived. In the 
cool of the morning it expelled the dandelion pappus as readily as at 
any other time, though then, from the want of contrast with exter- 
nal heat, it was less felt by the hand or face. Calling the atten- 
tion of the owner and one of his neighbors to the sensible upward 
flow of air, we were told by both, that " cold air blows out " of the well 
constantly, and has always done so. A remark expressed in such 
terms was somewhat surprising, since the proprietor had assured us 
on our first visit that no current existed in the well, as had been 
repeatedly proved by lowering down a candle, which burned steadily in 
any part We finally repeated the candle experiment, and found, as 
might have been expected from the gentle upward current filling the 
whole circumference of the well, that the fiame was not positively 
defiected, except just below the edge of the opening in the marble 
slab capping the wall. This hole, being of less diameter than the 
well itself, compels the air, rising at the sides, to sweep towards the 
centre, and accordingly, at all points within reach of the influence 
of this centripetal contraction in the column, the flame of the candle 
was turned inwards. This blowing pf the candle towards the middle 
from all parts of the circumference of the orifice, is worthy of remark, 
as showing — what, indeed, the appearance of the ground outside 
would indicate — that the dirt is so compacted around the marble 
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Blaby that the motions of the external atmosphere can do nothmg 
towards producing the current. It shows, too, that at the only place 
where an upward flow could affect a candle, there the deflected flame 
renders the rush of air apparent. We dwell more particularly on 
this point, because Messrs. Jackson and Blake, in their communication 
to the Academy,* have denied the existence of any current in the 
well, since the flame of their candle was not observed to deviate from 
its natural course ; and because, from the confusion of ideas exhibited 
by those residing at the locality, it would seem as though there had 
been entertained a vague notion that a draught or current ought 
necessarily to be horizontal. In reality, the direct upward course is 
what would naturally result from the combination of numerous oppos- 
ing rills of air, coming in from all sides through the loose gravel and 
cracks in the frozen deposit, and, while seeking the point of least 
resistance, gradually curving towards the perpendicular direction, even 
before reaching the stones of the lining wall. If there are, indeed, 
any single streams of more than the average force, they might be 
found by running an impervious vertical partition down the middle 
of the shaft, and then making a smoke close to the joints of the stones 
in the wall. But the fact that the owner of the ground has only 
this weU to supply water for the daily use of his family, precludes 
the carrying out of such experiments. 

We had hardly begun to make close observations, before it occurred 
to us that we were dealing with a case of compressed air, which 
might be accumulated by some natural subterranean wcUer4runipei 
{Wcuseftrommd), or ^Catalan blower," and which, expanding as it 
approached the surface of the earth or escaped into this artificial' 
outlet, would absorb and render latent a lai^e amount of heat, and 
could thus effect the gradual refrigeration and actual freezing of a 
considerable body of wet graveLf The flow of air — which would 
otherwise be so difiused as to have no appreciable force at any part 
of the surface of the drift bed — should become especially apparent 
in this vent bored down through the overlying clay and fine soil into 
the very coarse and uncommonly pervious gravel. That the gas ex- 

* Proceedings, IV. 270. 

f For a valaable series of experiments made by Dr. John Gorrie, on the absorp- 
tion of heat by condensed air in the act of expanding, — with particnlar reference 
to the economical production of ice, — see Am. Joum. Sci. for 1850, [2.] X. 39, 
2U ; Ann. Sci. Disc, 1851, p. 57. 
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pelled difTers little, if anj, from atmospheric air, is shown bj the free 
burning of the candle, as well as by the lack of any impression pro- 
duced on the senses, except that arising from mere coldness. 

Considering that the drift heap in which the well is situated rests 
evidently on limestone, and is not far distant from the junction of the 
limestone with the mica slate, or gneiss, we may easily conceive of 
the occurrence of such caverns, fissures, natural conduits, and sub- 
terranean water-courses as might complete an arrangement on the 
principle of the water-trumpet, — one of the oldest contrivances for 
securing a blast to be used in iron-furnaces, — and thus afford a 
constant and ever-renewed supply of condensed air. And, as the 
experiments of Dr. Gorrie show that but a moderate degree of con- 
densation is necessary to enable air to become freezing cold by its 
return to the normal bulk, we may be warranted in saying that such 
a cause, though of moderate power and having various impediments 
to overcome, would be sufficient to produce all the effects observed 
in the case under consideration. Of course, the colder the air at first, 
and the colder the compressing and cooling water, the greater would 
be the refrigeration resulting from the subsequent expansion. And 
the actual freezing must proceed with greater rapidity at that time 
of the year when the accumulated heat of the soil is allowed the 
freest radiation, together with the least chance of increase. In fact, 
it is said to be a matter of yearly observation, that the well ^ begins 
to feel the cold weather," and to freeze over in autumn long before 
there are any heavy frosts above, and, indeed, while the ground is 
still open for tillage. This, certainly, would seem to indicate a cause 
continually operating with almost uniform force. 

Since our return from Brandon, we find that the senior editor of 
the American Journal of Science,* in commenting on an account of 
the frozen well at Owego,t makes the simple remark, that the phe- 
nomenon might possibly be occasioned by the escape of compressed 
air ; but how the air could be condensed, and how or why the effect 
should follow from such a cause, he does not point out It does not, 
therefore, appear whether or not Prof. Silliman had in his mind a 
theoiy similar to ours. Excepting this indefinite suggestion, we have 
met with no hypothesis capable of explaining all the facts in the case. 



* Am. Joara. Sci., 1839, [1.] XXXVL* 185. 

t The Brandon well was not in existence at that time. 
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The supposition that the current observed might come from air of 
ordinary tension, cooled and stored in ice-caverns during the winter 
months, and afterwards expelled bj water filling up these reservoirs, 
fails to meet the case. For if there were anj accumulation of cold 
air made during one winter sufficient to hold over till the next, we 
might expect a gradual diminution of effect from spring till the middle 
of the following winter, instead of an increase on the first approach of 
cold weather in autumn. The same objection applies with equal force 
to the conjecture that winds penetrate the earth through some dis- 
tant lower inlet, and in winter refrigerate the mass of gravel to an 
extraordinary degree. And it may be further said respecting the 
latter idea, that in summer cold air could not rise through a great 
body of gravel and flow out into the warmer and lighter superincum- 
bent atmosphere, without some powerful vis a ter^ to enable it to 
overcome inertia, friction, and gravity, — a force which, being then 
entirely unaided by any forward draught, must be far greater than 
could be supplied by any ordinary winds, even under the most favor- 
able circumstances. But even if we suppose winds could blow through 
ice-caves underground, and permeate the earth above, we still have 
the ice-caves themselves to account for, as well as the constant re- 
newal of the ice. 

But not intending to lay too much stress on the water-trumpet 
hypothesis, which, of course, is not entirely free from drawbacks, and 
may or may not be the true explanation of the singular phenomena 
under discussion, we wish more particularly to bring forward to the 
notice of the Academy the fact of the continual rush of cold air out 
of the well at Brandon, — a current probably having some connection 
with the freezing below. And we may be allowed to remark that, 
in the case of this particular well at least, any theory which fails to 
assign a sufficient cause for the continued efflux leaves out of account 
a matter hardly less wonderful than the perennial congelation itself. 

An incidental point worthy of attention is the asserted uniformity 
in the depth of the water — or ice and water — at all times of the 
year. Had there been an engineer's level at hand, enabling us to 
ascertain the relation of the surface of the water in the well to the 
level of brooks and low grounds not far distant, we might have gath- 
ered some positive data having a bearing on the subject But it 
would be useless to reason on uncontrolled estimates ; and, without 
dwelling on some other facts not sufficiently studied, we will simply 
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put on record the temperatures of other sources of water opened in 
and near this limited drift hed. 1st In a spring sunk to about the 
depth of ten feet from the surface, — a stone's throw northwest of the 
frozen well, at the side of the lane leading out of the main road, — 
the water at top stood at 54^ F., and that near the bottom, at 50°. 
2d. A similar spring about twelve feet deep, three or four rods west 
of No. 1, showed a temperature of 50^ in water drawn from the 
bottom. Both these small wells are evidently fed by surface water, 
and, at the time of our visit, they were filled nearly up to the level 
of the ground. 3d. In a shallow spring at some distance southwest 
of the frozen well, in lower ground, and apparently near the limit of 
the drift, the water stood at 48° F. A deep well in the mica slate 
formation, about half a mile west, stood at 45° F. 

It is to be hoped that the well, and the bed of frozen gravel in which 
it is situated, may be made the subject of careful experimental inves- 
tigation. It would, of course, be hiteresting to ascertain the precise 
limits and conditions of variation in the current of air. It is also 
desirable that the contour of the drift heap and the grounds adjoining 
should be accurately determined. 



Four hundred and iUnety«eIiflftt]& meetiny. 

September 10, 1861. — Monthly Meeting. 

The Pbesidbnt in the chair. 

The Corresponding Secretary read letters relative to the ex- 
changes of the Academy. 

Professor Horsford illustrated the several methods recently 
suggested and employed for rendering linen and cotton fabrics 
uninflammable. 

Professor Peirce made a communication upon the discrep- 
ancy between the observed and the calculated acceleration of 
the moon's motion, and the question whether it may be due 
to the influence of meteoric bodies about the earth. 

Mr. Swett exhibited a piece of leather, in the form of a 
breastplate, prepared so as to be impenetrable by the thrust 
of a bayonet, and explained the method of preparation. 
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Four Iftnndred and ninety-atiitb meetlay* 

October 8, 1861. — Monthly Meetino. 

The President in the chair. 

Professor Sophocles read the following communication : — 

Remarks on the Dialect of Tzakonid. 

There is no historical evidence that the lesa-cultiyated dialects of 
ancient Greece were written or spoken after the close of the third 
century of our era.* The language of Ck)nstantinople, the new capital 
of the Roman empire, was a continuation of later Greek. For about 
eleven centuries it was the language of books, of imperial edicts, of 
ecclesiastical canons, and of the ritual of the Eastern Church. Which 
being the case, it was naturally more or less employed by all those 
whose mother tongue was the Greek, in whatever part of the empire 
thgy might be found. This seems to be the principal reason why the 
Byzantine Greek was not subdivided into new dialects. 

The Romaic, or Modern Greek, the immediate offspring of Byzan- 
tine Greek, cannot be said to have dialects, as this word is commonly 
used by grammarians. The Greek inhabitant of Epirus, Macedonia, 
or Thrace finds no difBculty in conversing with the native of Crete, 

* The following passage, in which Porph3rTogenitu8 speaks of the Mgetai 
Sea, is apparently a confused quotation from Artemidorus the geographer, 
who died very near the beginning of the first century before Christ PoB- 
PHYR0GENlft7S, Them. 1, 17, p. 42 'Ofioim d€ koL 6 *A^c/udttpor rii avrd 
^<n rf Irpdfitavi • "Axpa m Hanv Alokibot, fjv Atya o2 hnx^pun oyo/ui£ov<Fur, 
a^* j}( Kol rh vfXayos r^y touxvttiv ovoiuuriav irpwr^tkr^v. Alokidos dc Xcy» 
ovK tBvovs 6vofuuriaVi aXkii yk&mjt lbia>fui * ^ yhp r&v 'EXX^yooy yXSarra eh ircirv 

dioXcierovff dijjpviTM Ka\ Jar6 fuv Ttjt MiX^rov fuxP^ rfjs 'E^eo-ioiir nSkttit 

na\ airr^f l&fivpmis Koi Ko\o<t>&POf *l»v»v iarl KoroiKia, oinvtt rj r&r *Imm0P 
dtoXcxr^ Xp&VTcuL* 'Airo df KoKo^Avot ftexP^ EXa(o/i€y&v Koi rijt avriwipaw r$f 
\iov yr^t Koi avrrii r^p MtrvXi^M^r leai rov koXov/mpov Htpyafiov Aloktmv cWur 
diroiKia, oiTtP€S duiXexr^ XP^*^^ ^^'^ AZoXcW. Ta dc cVcicciva rovrwr afr6 rov 
\tyofUvov Aeierov Koi ca>f *A^vdou Kcd avr^r UpoTrovrilios Kol fifXP*- Ev^ucov Koi 
Tov irora/iov rov XcyofjJvov VpaviKOV irdyrcr TpcuKoi 6tfOfjLd(ovrat koL koivj dia- 
XcKr^ Xp&yrtu, vrX^v BvCavrtnv, Sri Attpccoor corty Arroucia. It will be observed 
that Artemidorus divides the northwestern coast of Asia Minor, not according 
to race, but according to language. 
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Rhodes, or Cyprus. As to yulgarisms and local and slang terms, 
which abound in every district and large town, they cannot with any 
degree of propriety be classed with dialectic peculiarities. Their ex- 
istence is usually ephemeral, and as a general thing they are of little 
value to the philologist. 

A few centuries ago, a Greek by the name of Eabh^ilas asserted 
that the number of dialects into which the popular Greek was sub- 
divided was over seventy. Now, if by dialects he meant anything, he 
must have meant pcUais ; and if so, he ought to have added many 
more; for the illiterate of almost every village have their peculiar 
barbarisms. If it be asked why he selected seventy as the round 
number, we may answer that Kabhdsilas, in common with all the 
Ignorant of the East, was a believer in the marvelloua properties of 
certain numbers, of which seventy is one. For, in the first place, it is 
the product of the sacred number seven and of the perfect number 
ten ; the perfection of the latter emanating from the mystical fact that 
it is contained in the quaternary, the source of inexhaustible nature, as 
the Pythagoreans express it Secondly, this number appears more 
than once in the Bible. Thus, we have threescore and ten palm-trees 
in the desert of Sinai, and seventy disciples. Thirdly, the Old Testa- 
ment was translated by seventy interpreters (the celebrated Septua. 
gint), every one of whom was inspired during the laborious process 
of translating, and often mistranslating, Hebrew' into Greek. It is 
true that, according to the legend, the version was the work of sev- 
enty-two learned Jews, each tribe having furnished six accomplished 
scholars ; but as seventy-two is not remarkably mystical, it was 
thought proper by the regulators of religious opinion to reduce it to 
seventy. Further, the ignorant believe that Saint Luke the Evan- 
gelist painted seventy wonder-working pictures of the Virgin, one of 
which is now in the principal church of Tenos, and another in Bo- 
logna. And if any one doubts whether Luke was a painter, the priest 
informs him that Saint John of Damascus, one of the great fathers of 
the Church, distinctly states that the Evangelist painted the picture of 
the Virgin, and sent it as a present to his friend Theophilus.* And 
if he could paint one, he might have painted seventy. 

* Joannes Damascenus, I, p. 618 D BX/irr fiot koX rbv cvayyfXicrr^v koL 
oirfSoToXoy Aovkov • ov^l rrjs napaxpavrcv Koi ativapBwov Maptat lijv rifiuw 
thcdpa dvior6pfiir€ Koi irpbs 6c(^iXov httiP^ ; 
VOL. V. 38 
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On the eastern shores of Peloponnesus there is a small district 
called Tzakonui, or Tzakantd (in three syllables). It is contained in 
the ancient Ct/nuna, which lay between Argolis and Laconia.* The 
language spoken by the inhabitants of this region is unintelligible to 
those whose mother tongue is the Romaic To the philologist it is 
nothing more than a very barbarous Romaic In the common lan- 
guage of the Greeks, the corruptions or changes are in a great meas- 
ure systematic, and it is very easy for the critical scholar to trace 
them to their mediaeval and ancient sources. But the dialect of Tza- 
konid is apparently a jargon, in the usual acceptation of the term. It 
is broken Greek. Many of its roots, indeed, are traceable to the 
Greek, but its inflections usually deviate from the Greek type. In 
short, it is not a regularly developed modem Greek paiois. And 
the question is, when and under what circumstances it came into 
being. 

In investigating the affinities of a language, one of the first requisites 
is to examine its pronouns, pronominal adjectives, pronominal adverbs, 
numerals, case-endings, and personal endings (which are in reality 
fragmentary pronouns).' These elements constitute its essential char- 
acteristics. And when a language loses them, it loses, as it were, its 
consciousness. If we apply this rule to the language of Tzakonid, it 
will be found that many or most of these characteristics are so different 
from those of the Romaic, and their resemblance to the corresponding 
words in Greek is so general, that they may be referred to more than 
one of the Indo-European languages. Thus, its word for iyn is t o- o v , 
which has the elements of the ecclesiastical Slavic a (, For <rv it has 
tKiov (in two syllables), and for W, rC^sy which does not differ from 
the Slavic tshtah. 

Some scholars fancy they discover Doricisms and lonicisms in this 
dialect ; and by a natural process of reasoning they infer that the Tza- 
koniots are a remnant of the ancient Cynurians, an aboriginal people, 
whom Herodotus was inclined to regard as Dorictzed Janians, that is, 
lonians who in the course of time adopted the manners, customs, laws, 



* Tbe villages in which this dialect is spoken are the following : 19 Kacn-a- 
yir^a, ^ Scrcva, t6 UfKurr6v, t6 Act^idt, t6 McXomSv, t6 A€p6v, rck Kakvfiui rov 
dyiov *A»dp€ov, rck Kowovnuu The original forms of StVfya, n^xurroy, and 
Atvidi are Upodm-tuWf Aca>Wda(, and 6 SiVowv, all found in Phbantzes, 
p. 159. 
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and dialect of the Dorians.* Now whenever a classical scholar goes 
to Greece to find Dorians and lonians, it is ten to one but that he suc- 
ceeds in finding Dorians and lonians. He selects such^ words and 
phrases and facts as are agreeable to his hypothesis, and takes no 
notice of those which contradict it He lays much stress upon coinci- 
dences, but disregards differences. He overlooks the fact that the gen- 
uine Romaic contains infinitely more Doricisms than the jargon of 
Tzakontd. If the modem Tzakoniots were the descendants of the 
Doricized lonians of Herodotus, we should naturally expect to find a 
great similarity between their language and that now used in Crete, 
Melos, Thera, Carpathus, Rhodes, and other Doric islands. 

What was, then, the origin of this dialect? Before we attempt to 
answer the question, it will be necessary to ascertain what foreign 
races migrated to Greece ader it became a Roman province. 

Of all the barbarians that overran Greece previously to the ninth 
century, the Slavs alone are represented by the Byzantine historians 
as having permanently settled in Greece. They began to come in 
contact with the Greeks in the early part of the sixth century. And 
for nearly two hundred years after they crossed the Danube they, 
conjointly with other barbarians, did little else than devastate Illyria, 
Thrace, and Greecct Soon after the terrible plague which, in the 



♦ Herod. 8, 78 OZiccct d« lijv nt\tm6vinj<rov t&v^a iirra. Tovrwv ^ ri flip 
dvo avrSx^ova iSvra Korh x&pa» tdpvroi vvr rg Kak r^ irdXcu ocktov, ^hpKabtt re 

Koi KvvovpiM Oi de Kvvovpioi avrSx'SotffS iovres boKtovtri fiovvoi tiyai 

^Ittvcff, MK^^pifvPTM dc vtr6 re *Apye/«»r apx^t*^^^^ f^^^ ^ov x/'<^<^v, €6yr€s *0/>- 
PfTJTOi Koi irtpioiKoi. ThDG. 5, 41 T^s Ktnnvplas yijs .... Vffwvrai d* avrfjv 
AaxedaifuSi^ftOi. Strab. 8, 6, 17 Kvvovpia, substantively. 

t ProcOPIUS, II, p. 897, 18 (A. D. 547) 'Yird rovror t6v XP^vow 2Kkafiijvm¥ 
OTpartvpa diapavrtt irorap6p''l<rrpov 'iXXvpcovr diravrat &XP^ *Efndappiav edpor 
atof ay^KcoTo tpya. 449 (A. D. 550) "lor pop W irorcLfi6p biafiavrts apuifA Noi- 
trhp fj\Bop, K, r. X. Menander, p. 404, 15 (A. D. 676;p'Ori K€paiCofuvfis Ttjs 
'EXXddof vn6 ^Kkafitfvwpy k. r.X. Malalas, p. 490, 6 Mtful papri^ ipbufrir 
Sivos 7» ^av€€mj(rap ol O^ppoi «cal ol SicXajSot rg Qp4i^f <cal 9roXe/i^<rai/rer vok- 
\ov9 aiTfitrtipap, kcu tipos eirpatd<v<niv. Theophanes, p. 860 (A. D. 551 -f- 8) 
T^ y avT^ fret €iraP€ar7i<rap O^ppm mil SieXfl/Soi r^ ^p4'^ likiiBf) iroXXti. 582 
(A. D. 656 -f- 8) Ol d« iKka^iPoi roi^^ [ry ^Afidepaxf^v] trpocpviprts avp 
avra cV Zvptf KarrjXBop ;(tXiader V(VT€y «ral ficrfaap ci£ r^y 'Atrofiemv ;(^pay eV 
Ktapu 2jcevoico/9ovX^. 559 (A. D. 688 -f- S) Tovr^ rf fret ^lovaripiap^s oireXe- 
(aro cV r&p pusroiKttrBipTudP vn alrov IkKoP^p kcH (arparrwrt x^iadap A', kqX 
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middle of the eighth century, visited Southern Italy, Sicily, and Greece, 
the Slavs established themselves as settlers in the depopulated prov- 
inces of continental and peninsuUr Greece^ ^Only those escaped 
death who fled from the infected regions," says Saint Nicephonis the 
Confessor.* According to Porphyrogenitus, all the rural districts 
of Greece (17 x^f^) ^^^^ occupied by the Slavs and became barbarous, 
when Constantine Copronymus the iconoclast was £mperor.t The 
anonymous epitomizer of Strabo, who must have lived after the eighth 
century, says, "And now the Slavic Scythians occupy nearly the 
whole of Epirus, Hellas, Peloponnesus, and Macedonia." And again, 
*'But now the names Pisatae, and Caucones, and Pylians are not 
used ; for all these regions are inhabited by Scythians " ; I Scythians 

&fr\iaras avrow ifr»y6fM(r€V avrovs Xa^y sreptov<rioy, apxovrd rr avr«r 
Nc^ovXoy ro0po/ia. 

The K in S«rXa/3o(, 2ieXa/3i7Vf(r, and the 9 in S^o/Sof, do not bekxig to the 
radical portion of these forms : they were introduced by the Greeks in order 
to bring them under the analogy of tneXi^pcSs, o-^cror or rather i'ir0k6£. 

♦ Theophanes, p. 651 (A. D. 788+8) Ty d* avry mi Xoc/A^dijr Bavaros 
diri SuccXuv nal KxiKapplas dp^dfitvoSf 0i6v n vvp cir&yrfioficvoy tn\ ri^r MoFOjjSa- 
<riav Koi 'EXXoda koI rhs irapoKiifjUvas vfi<rovs fjjXBw dt* okrjs Ttjt lA' MtKn£9ot, 
652 *H dc aMj Xoigiucij v6ao£ rov fiov^ifos optdpofuv t§ vfyrtKtudtKaqj cirtyr- 
fiijflrcc cV rg fiatrikibl ir<$Xci. NiCEPHORUS CONSTANTmOPOUTANUS, p. 70, 11 
Ka£t 069 rdirovp t6 <f>Bopoiroi6v m^vrro wdBos, Snav oyBpJutntw yevos hrimyA" 
fuvw duXvc re fcal Updrip c^<f>ayt^€. Aifor^^ 5* a» ris B^uf iratrr»s jSovX^orci, 
6aris &s froppOTOT^ tovt»v t&v x^P^^ ani^pa* 'Ewrriivrro dc r^ t^s <fi$opag 
fiakiara irtpl t6 Bv^dyriop* 

t PORPHYROOENITUB, Them. p. 53 *EirffkaPdi$ri d^ iracra ^ x^P^ ^^ 7^ 
yov€ fiapfiaposy St€ 6 XotfUKbt Bavaroi naaap efidcKero ri^v ohctwfiivifPi owripuui 
Ktfvarraynvop 6 rrjs Konpias iirnwpw rk fnafnrpa r^s rmv Pttfudav dtccircv 
dpxJQt' "QfTTM rcrck tAv €K IleXoiroyinjow fxiya if^povovvra c'lrc rj avrov cvynvi^ , 
tva fiSj Xr/» dvcrycvcf 9, Evifnuuov ixtipop rhv v^pifidqrop ypap-paruAp avocrm^roi 
clff tarrhip rovroi r6 B^Xovfuwov Zafi/Scloy, 

*Hv dc (jUrot l^iiajfras 6 jci^dcvo-ar hr\ BvyarpX 2€Kf>iq, Xpurro<f>6paif t6p vikv rov 
jcoXov F^ftavov Koi dyaBov /Soo-iXcwr. 

t Stbab. Chrestomath. HI, p. 507 KaivvvM wSurap "Untipop mi 'EXXada 
irx^^v KaX Ilt\(m6wriirop kcu Mcucfdwiop 2kvBm SieXc^Sot pipoproi, 519 Nvf 
d< ovd« livop/d c'oTi TLufOT^p kolL KovjcwiAttP <eal TLvKliop • dnayra yhp ravra 'ittvBai 
pipopTM. In the first of these passages, 2«Xa/3oc may be a gloss. 
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in the Byzantine writers meaning simply Northern Barhartans. But 
although they did not enter Greece as conquerors, they disdained to 
consider themselves as subjects of the Byzantine Emperor. They en- 
joyed their national independence, and were a source of trouble to the 
government at Constantinople.* In the ninth century, the Emperor 
Basil, according to his son, Leo the Wise or the Philosopher, succeeded 
in thoroughly subjugating, Romanizing, Christianizing, and Grecizing 
the Slavs in his dominion. Their soldiers, being trained after the Ro- 
man system of tactics, were of essential service to the Grseco-Romans. 
Their own princes, of course, had lost their power over them.t 



♦ TheophaNES, p. 663 (A.D. 750 -|- 8) ToJr^ r^ mi Ktukvirrayriyot riis 
Kork Ma/ccdoWay 2ickapivias ^xf^'^^'^'^^^^^y '^^^ '''^^^ Xocirovr virox«<p40vc cVoi- 
iy<rc. 707 (A. D. 775 -|- 8) Tovr^ ry rrei tiprjvtva-tura "ElpfivTi fitrh, r&v *Apd' 
fiav Koi Sifiav tvpovira ottootcXXci ^ravpaKtov rbv varpUtov «cal \oyo3fTrjv 
Tov 6$fos 6p6fUfu furii dvvafi^aw voXX^r Kara tAv ZicXo/Sivwv iBwmv, Kal «corcX- 
$^v €w\ Ota-irakovlKriv Koi *JSX\ada vnira^ ndvrat koL vfro<f>6povt hroiriaf rj 
/SaoriXc^f. "EloTJXBfv dt Koi cV UtXatrovyfia^ Ka\ iroXX^v alxiMiXamau xai \d<l)vpa 
fyoyfyrj rav Pnfiaiw pwiXilq. PORPHYBOOENITDS, Cer. p. 634, 11 Xprf 
cidcvat oiTttf ibe^cero Mt^o^X 6 PaaiXtvs SxXajSovr tovs aroucrija-airraff cv x^P9 
TJ Zov/SdcXcr/f Koi dp€\66vTa£ (Is rd Spvi (ecu irdXiv KaTa(t>vy6yras rg avrojc/xiro- 
ptKJ KM wjftfXfj /Soo-iXci^ .... Kal fv^cW €la7ixOrf(rav trtpoi SicXd^ot G<flr<raXo- 
vliais dpxovrlas, cr.X. Adm. p. 217 (A. D. 802-811) 'Suni<l>6pot rii rmv 
T»fiai»v axfjitrpa cVporci, xai oikoi iv rf Oifueri 6vt€s rffs IlcXoiroyi^flrov and- 
araatv €Wofi<rayr(s wp&rmf putv rat rAy yttrdvctp clKias r&v TpaixAr €$€ir6p&ovu 
KoL cif ipnayflv cri^cvro .... fu6t tavr&p Zxovrts jcai *A<t)piKovs Koi Sopajajvot/V. 
221 Ka\ irayras /icv roifs SicXd^ovr koI Xoiwoiis dwirordicrovr rov ^c/uirof IIcXo- 
moyi^flrov virrro^c [6c<Sicrifrro(] kcH txetpwraro. M6vm dc ol *£^fpiroi Ka\ ol 
MiXi^yyol KcartktU^Btiirav vnh r^v Aojccdoi/ioyuiy kox t6 '^EXoc, «c. r. X. 

t Leo, Tactic. 18, 100 Kal rh ^Kkafiucit dc tOvri Sfiodiaird re rjaw KtH 6it6-' 
rptma dXXi^XoiC leal iXtvBtpOf lufiaiu&s iovkovaBai fj apxta-Bai wttBdfuva^ Koi 
/uiXiora or[c] frtpav rov Aovov/Stov kot^kow €v rg Ibiq, x»/ki. "OOtv kolL tyravOa 
ircpau»^ci/ra ml oloycl fiuurBirra bi^curBtu r^v icvktUuf ovx Mp^ ifiws ntiOf 
trBai HBtkov^ oKKh rpAirov rivii iavrAv. Kptirrov yiip ^yowro drr6 rov Sipx^ayros 
r$( iavrAp KJtvkrjs <t>Bfip€0-Baij fj roU PafuiucoU dovXcvcw «cal vtroicklptaBai p6fUiis. 
Ol dc TOV aarripiov pctirria-fMTot t6v [^oorio-fi^v V] icaradcfd/MVoi ixP^ rwy i^ficrr- 
p»9 ;(p<(v<BV, rovro 6a-ov kot avroifs tls dpxoias tkrvBtplas avtniBfiav dianjpovvTai* 
The text is corrupt here. 18, 102 Tavra oZv i tifurwpos iranjp mil Fafxaiov 
avTOKpar^p Ba<rik€ios t»p apxawp tBvAp [read iBov] tntivt fi€Tafrnjpaif mil 
ypaiK»aas koI apxcvtri Kara t6v P^iiaiKbv Ttmop vnord^af koi jSasrriflr/iort 
rt/i^o'ar, rrjs dc tovXtias f/ktvBtpwrt ruv iavr&v apx^vroiv Ka\ orpaTtvea-Bai Kara 
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With regard to the Slavs of Peloponnesus, Porphyrogenitus informs 
us that those who occupied the slopes of the Pentadactylus (the me- 
diseval name of the Taygetus) were called *EC«pirai and MtkrfyyoL* 
The word *£{cpirai means simply naiives of*EC€p6»y the mediaeval name 
of "EXof ; tfCtpo (neuter) in Slavic meaning lake^ and in this case apply- 
ing to the lake or swamp (cXor) in the vicinity of the ancient 'eXoc. 
As to MikTjyyoif it is analogous to the ancient word A€ovrtpoi, that is, it 
applies both to the place and to the people inhabiting it In the 
" Book of the Conquest of the Morea by the Franks/' this place is 
called MtXtyyoi or MeXiyoi, or in the singular M€\iyy6v or McXcT^y.f 
The same book uses also r& 2ieXa)8ued, the Slavic seitlementSj and tAv 
2«cXa/3»v o bpoyyot, the district of the SlavSy with reference to the Slavs 
of Laconia4 The neuter t6 McXi^^r occurs once in Phrantzes, an 
author of the fifteenth century .§ These Slavs are represented as an 
arrogant and refractory people. "They have no respect for mas- 
ters," says the " Book of the Conquest of the Morea by the Franks." || 



T&v 'PiOfAalois vok€fioinrn»v iBv&w c^ffraidrvo'fv ovrto 9ro»ff arifUkw vtpH rh rot- 
avra duuctifjitvof. Ai^ Kok dfuptfivovs Pafiaious €k rijt froXXcuetr airh ^ttka^v 
ytvofuvfjs mrrapa-ias iiroirjat^ iroXkhs vir tK^iv^v o;(X^o'cis leal irokiftovs rocff 
n-dXoi xp^voit virofiflvavTaf. 

If ypaiKUKraSi having Grecized, is not a corrupt reading, it is formed from 
ypaiK6o, to make one VpaiK6tf after the analogy of trffkafiota, from 2^a- 
pot. See <r6k€ifi6<o, in the Glossary of Later and Byzantine Greek, and 
compare citdeda>p/n/prat (from cicda»picvo/iai, a compound of ex and A»pim) 
in Herodotus (8, 78). 

♦ See above, p. 801. 

t Conquest, 1666 "Ori 6 fvyAy t&v McXiyywv ?w yAp ipoyyos fUyas^ For 
the ridge of Melingi w a large district 8205 T&v dpxny&v €p.j)w<ra» rw Mr- 
\tyy&» rov l^p&yyov, equivalent to *Efi^vv(rav r&v dpxTf^^ ^^'^ dp6yytw t»w 
McXiyyflov. 886 *Eic t&p ^vyop tS>p McXiy&i^ ^\Ba» ra trf^cica rovt. 1671 
*Ort dil>iTOV iytlvtrov rov Mift^pa t6 Kaorpov Kai Zvi airaim eh t6v (yyov rov 
MfXiyyov rhv dp6yyov, 8262 Eh t6v bpiyyov yhp rov McXiyov 6fioi»£ rrjr 

t Ibid. 1718. 8279. 

§ Phrantzes, p. 159 McXtyoy. 

II Conquest, 1666 "On 6 £vyor r&v McXiySv cvt yhp bp6yyo9 ftcyos, Kal 
tfxfi tcXfioovpcut dvvaraiff, ;(<»pa(r yap Kai /tfyoXair, *\vOpcimovs d\a(ovueow 
K ov <rc/3oi/rai avOivrnv, In this poem, yap is often introduced simply to fill 
out the line. 
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And from Porphyrogenitus we learn that the ^EC^pirai and the Mikriyyoi 
were the last to submit to the government at Conbtantinople.* 

Accoi'ding to an anonymous writer of the fourteenth century, Pelo- 
ponnesus was at that time inhabited by a mongrel population, the prin- 
cipal elements being Lacedaemonians, Italians, Peloponnesians, Slavs, 
Illyrians, Egyptians, and Jews.t By Lacedcemonians and Peloponne' 
tiana he must mean the modern Maviarts and Mupairts. His 
lUtfrians are our *ApfiaviTts, As to his Alyvirriot, they are most 
probably the Tv^roi, Gypsies, of the present day, who are currently 
believed in the Levant to be of Egyptian origin, perhaps because the 
Gypsies who first appeared among the Greeks came from Egypt It 
is possible, however, that this writer's Egyptians may be the descend- 
ants of the Saracens and the -Africans, who, conjointly with the Slavs, 
were plundering the Greeks of Peloponnesus in the early part of the 
ninth century, as Porphyrogenitus informs us4 

It is sometimes asked, what became of the language of the Grecized 
Slavs? If the modem Greeks are Slavs, why is not Greece now 
another Servia or Bosnia? For although the Slavic language has 
left behind it a number of names of places,§ and tinctured the Greek 



* See above, p. 801. 

t BoISSONADE's AnECD. GUiEC. ni, p. 174 *Ev UcXoTTOyt^o-a), &s KOI 
avrbt otdaf, $€iv€y oUtl dvafii^ yivt) iro\iT€v6fifva irdfiiroXkaf t>v T6y x^P*' 
a-fi6v ivp€iv vvv odrf p^dioy ovrc JtorcTrccyop. *A dc rals dfcoaif nepirj^tlTcuy ons 
irdai irjXa Koi Kopv<lxuaf Tvyxdv€i ravra • Aaiccdm/ioirrff, 'IraXol, IIcXoTroi^o-ioi, 
^ffXafflvoif 'iXXvptol, AiyvYTTCOt koi *Iovdaioi, ovk oXiyoi dc piaov Toike^v icai 
viro/3oXt/uiIoi * opov rh roiavra ivapiBpovptva tirrd. >A poor imitation of He- 
rodotus, 8, 73 OiKccc dc r^v UtXoirdinnjaov Z6v€a iirrd. 

The MdCapis of this unknown author seems to be an imaginary person, 
suggested perhaps by the Er ('Hp) of Plat. Rep. I'O, p. 614 B 'aXX* ov 
p€VTOi (TOi, fpf ^ cya>, 'AXicivov yt djroKoyov €p£, aXX' oKKipov piv dvbp6s, *Hp6c 
rov *App€vioVy t6 ycVof'IEa/jK^vXov * os Trorc iv itoXc/a^ rcXcvr^craff, dvaipfBivTfav 
h^Koraiav r&v vtxp&v rjbti ^u<fiBapp€vmv^ vyi^r pkv dvfjpiBT)^ ic. r. X. 

t See above, p. 801. 

§ Examples: Tovpa, as, ^, Ghura^ the ancient *Op^ff ; from the Slavic 
yopa^ mountain (Spos). TopirCaf as, 17, GhorUza, the site of the ancient 
^pxfTpids\ from yoplT^a, the diminutive of the Slavic yop^, because it is 
a little mountain, as compared with Pellon. Zayopd^ds,^, Zaghord, a town 
behind Pelion with respect to Volo ; from the Slavic ^a, heliind, hack, and 
yopo. Zaydpi,, wv, r6, Zaghari^ a town in Epirus; from the Russian (a- 
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with some of its own formatiye endings, it is not now spoken in anj 
part of Greece. Questions* of this sort can be asked onlj by those 
who are but imperfectly acquainted with the history of medifeval 
Greece. Such persons seem to forget that language, as expressive of 
ideas, is, as it were, an artificial thing; and consequently one race 
may adopt the language of another ; and, what is more remarkable, 
the same race changes its language constantly, and usually by an 
endogenous process, so to speak. The argument from language, 
therefore, is of no weight, when it is opposed to direct historical evi- 
dence. The preservation of the Greek language would indeed be an 
extraordinary phenomenon, if we assumed that the Greek race ceased 
to exist afler the great plague in the eighth century. ^ Languages," 
says a distinguished linguist,* ^ adhere so tenaciously to their native 
soil, that, in general, they can be eradicated only by the extirpation of 
the races that speak them." The vitality or tenacity of the Greek 
language is too well known to require any comments here. 

But the Greek race was not extirpated by the great plague. There 
is sufficient historical evidence that the Greeks (ol 'EXXodueot) did not 
entirely disappear during the eighth century. Thus, Saint Nicephorua 
the Confessor says that, as Constantinople was all but depopulated by 
the plague, it became necessary to replenish it with people brought 
from the continental parts of the empire and from the islands.! And 
there is no proof that these new Constantinopolitans did not speak 
Greek as their vernacular tongue. Again, Porphyrogenitus tells us 
that when the Slavs of Peloponnesus rebelled against the government 
in the reign of Nicephorus, nearly two generations after the plague, 
they plundered the houses of the Greeks (t^v Tpauc£v) in their vicinity .^ 
In another place he observes that the inhabitants of Mau^, a fortified 
town near Tsenarum, were not Slavs ; they were descended from the 
earlier Romans (and by Romans he means Greeks), In his time they 



y <$ p c (neuter), a place behind a mountain. YLdpXat^ a, 6, KdrlaSj the an- 
cient Boi/3i7&; from the Russian KdpXa, a dtvarf, because the Ejlrlasis a 
little sea or lake t 

* Georob p. Marsh, Lectures on the English Language^ p. 25. 

t Nicephorus Constantinopolitanus, p. 72 'Evrcv^ev roiwv avoUtfrw 
o'x^^i' ^d»? yeyowiov r^v ir^iv ravrrfp KaToiKi(ti cic t»v x^p&v jcoi nil' vii<r»v 
r^r vno F<ofiaioi£ i^ava-iat Xa»v wXli$rj fi€Tay»v. 

t See above, p. 801. 
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were caUed ^EXX^vcs by their neighbors, because thej continued to 
worship idols as late as the time of his grandfather Basil ; * 'eXXt^vcc 
in Hebraistic and Byzantine Greek being usually equivalent to gen- 
tile$i heathens, idolatere. Now it cannot be easily believed that the 
Greeks mentioned by these authors were the only Greeks in existence 
at that time. 

♦ FoBPHTBOGENirus, Adm. p. 224 *Ic7Tfw or* oi rov Kaarpov rfjs Matvrjs 
oUr/Topfs ovK ciorlif air6 T^t ytptas r&v irpopfnt$€VT6»v ^t^a^v^ dXX' ix rmv va- 
Xawriptav Pco/uuiiW ' kA koi luxpi rov vw wapb. rnv fvrtmiav "EXkrjvtf vpotrayo- 
pevovrai, dm t6 iv Tois nponciKaiols xp<$i^'f tlbfoKokdrpas tlvai Koi wpwTKvvrjfras 
T»v cidttXar Kara tow iroXatovr *£XXi;ya(. Ocrtycf cirl rrjs /SacrtXciar rov doidi- 
ftav BaciXtiov fiQ.im(r64vr€S ;(pi(rriavol ytydvaxriv. *0 de rdirof €V ^ oiicovariv 
iuTtv aw^pos KCLi carpoiTo^os, fXauKl>6pos dc * 6B€P kqI Tijv irapapvBiav €xova-i» 
AiaKctrcu dc 6 roiovrot roirot (Is cbcpav rov MaXca [write Tcuvdpov]^ fjyovv 
fK€iB€v Tov *E(cpov vp6s iropaBtiKturalav, 

In this extract, for MaXca we must read Taivdpov, which is beyond 
((KtWtv) Ezeron, with respect to Constantinople, the author's residence. Ac- 
cording to the '* Book of the Conquest of the Morea by the Franks,** Matmi 
stood near the celebrated cave of Tsenarum. Several centuries afler the age 
of Porphyrogenitus, the French erected a fort in the vicinity of this cave, and 
named it Mawj, Mdivrj (in two syllables), or Mdvrj, From which it would 
appear that, in the thirteenth century, of the' Mauo; of Porphyrogenitus only 
the name remained. Conquest, 1677 Kal tiripaae rbv UaaaPay kqI i^ufiri 
th TTfv Malvrjv* *Ek€i rj^p€ ainjkawp <f)ofi€p6v eU dkpwn)pi dirdv&. Aiari rov 
apto't fToXX^, iirolrio-(v ^va Kaarpoy, Rat Mdivrfv t6 wvdfuta-e, ouroo rd Xcyovy 
iraXty. 1711 Kal dtf^drov yhp €KTiaB7}<rav r^ Kacrrprj Sttov a€ ciiro), T^ Atvrpop 
Kcu r[oO] MiCiBpa koX rrjs ircikcuas Matvrft : perhaps the true reading is yutyaKr)s 
Mdanfs. 8004 T6 Kaarpov r^r Movo0aa-iaff ical rrjs ptydkfjs Mdivrit. 8174 
*KdUfiri els t6p MiiiBpop, avrop cdcoitc ir/xSroy, *Afr<icc( r^v Moyo)3a<riay, koi rpi- 
TOP bt rifp Momjy. Pachymeres, I, p. 88, 4 MopepPaaiap, Maiyi;p, 'UpaKiop, 
K. r. X. NiCEPHORDS GreGORAS, I, p. 80, 1 TrfP T€ Uop€fi^iap Koi r^v 
ircpt rii Afvierpa Matin^v (write Mati^v), ^ Taivapla irdXat ir<ip* "EWrjaip^AKpa 
cVaXciro. Phrantzes, p. 17, 10 Ta AfVKTpa Matprjs, J) Koi Taipapia irdkai 
"Axpa (VaXcIro irap' ''EXXi;<ri. Incorrectly copied from the preceding passage. 
181, 1 T6 AtvKTpop MatvjjS', r^ oiroiop Kerapia (write Tcupopia) iraXac [^Aicpa] 
cVaXciro. 188, 5 *Apdpova-a Xcytf Ka\ KaXa^ra, Mavrtvcca, 'lato^ir^a, llidrjfui 
(write Urfbrjpa) col Mdpfi Kal firfalp kcu ^iriraKip xal Fpe/ifrcv^ koi 'Aerhs Kal 
'SeoKcurrpoPt jt. r. X. 891, 4 T6 Atvnrpop koi rb troXv r^f Moyi;; C^6p, The ridge 
of Mane. 

At present the name Mdvtj is applied to a district comprised in the ancient 
Laconia, and including the ruins of the Byzantine and the French Maun;. 

VOL. V. 39 
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It appears, then, that when the Slavs entered Greece, in the eighth 
century, there were Greeks enough left to absorb the Slavic element, 
and to serve as a nucleus for the new race, — the Greeks of the later 
empire, and the progenitors of the modem Greeks. Of course, the 
proportion of the Slavs to the Greeks cannot be determined with anj 
degree of certainty. 

It may be well to mention here the curious fact that the French, who 
held possession of Peloponnesus in the thirteenth century, had no doubt 
that those who spoke Greek were the descendants of the ancient Greeks. 
^ A great while ago," said one of them, <^ these Romans were called 
^EXXi/pff. They were an arrogant nation, and still are so. Their pres- 
ent name comes from Rome. And because of their arrogance and su- 
perciliousness, they have abandoned the ritual of the Church of Rome, 
and pride themselves upon being schismatics."* The speaker, how- 
ever, was a better fighter than historian or theologian. He was not 
aware of the fact that the Greeks had lost their national consciousness, 
together with their ancient religion, in the seventh century, after which 
time they regarded themselves not as Hellenes and heathens, but as 
Romans and Christians. And as to their ancient appellation (^^Xkrjv€i)y 
it was usually employed as a term of obloquy. To infer from lan- 
guage the identity of a modern with an ancient nation, it is necessary 
to prove historically that that nation never had any other language 
since its first appearance on earth. 

When the Emperor Basil is said to have Romanized, Christianized, 
and Grecized his Slavic subjects, in the ninth century, we are not to 
suppose that he interdicted the Slavic tongue, and thus forced those 
whose vernacular it was to use the Greek. We are only to remember 
that the Slavic, when it came in contact with the Greek, was a barbar- 
ous language, an unwritten language, an uncultivated language, and, 
under ordinary circumstances, incapable of resisting the encroachments 
of its powerful neighbor, which, in addition to its full development and 
rich literature, had the advantage of being the language of the Emperor 
and of the imperial city, of the clergy, of the provincial governors, mil- 
_^ _^__^— • 

* Conquest, Prolog. 794 Ata/Soin-rr yap xp^voi iroXXol amfvoi cl P»fuuoi 
*EXK>ivts clxov T^ 6vofui (avaierU du noni) ovto^s rovt &vofAd{caf. IIoXX^ {otv 
aXaCoviKoX, dm^fi^ t6 Kparovaiv. *Air6 rfiv Foifirfp iirrfpatruf t6 tpoyua r^v Pm- 
fuiitav. 'AfT* alhrjt rrjs dXafovciaf rrjv Zvapaiv iirov ctxny *A<f>riKaaw rhv opfUvop 
rijs «KKkrja-ias ttjs P^fu^r, Kal OTCKOuy w itr/iartieoi) ft6iHH t6 kovxo c^ovy* 
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itary commanders, judges, lawyers, physicians, schoolmasters (such as 
they were), merchants, and, above all, of the ritual of the Greek Church. 
The disappearance of the Slavic from Greece is by no means a singular 
phenomenon. The Latin forced itself upon the Dacians, and upon the 
greater part of the Celtic race ; the Egyptians and S3rrians adopted the 
language of the Koran, the sacred book of their conquerors, the Sara- 
cens. And it may be added here, that the Tz^ones and Albanians of 
Greece will probably, in less than two generations, speak good Modem 
Greek as their native tongue, if education in that country continues to 
advance at its present rate. It would seem further, that the Slavs began 
to learn Greek before the time of Basil. Thus, in the reign of Copro- 
nymus (in the eighth century) we find a Sclavonian eunuch filling the 
oecumenical see of Constantinople. This dignitary, however, was not 
remarkable for his scholarship, his forte being eating and drinking, ac- 
cording to Glycas.* 

An anecdote preserved by Porphyrogenitus seems to imply that the 
Grseco-Slavs of Peloponnesus prided themselves upon their lineal de- 
scent from the ancient Greeks, because they spoke Greek and went to 
the Greek Church, although their features sufficiently showed the pre- 
dominance of the Slavic elementf 

If we now suppose that, from some cause or other, the barbarians 
who occupied Cynuria afler the disappearance of the original popula- 
tion, found it easier to lose their original tongue than to learn Greek 
as spoken by the Greeks, we have a plausible or probable solution of 



* Theofhakes, p. 680, 7 ^^f rov /Soo-iXctts x^'P^'^^^'''^ Nuc^ac 6 dir6 
2ieXa/3o)y fvvovxos dOtafUis irarpiapxyi^ Katparavnvovirdkttog. Gltcas, p. 527, 
IS Kai T&rt 'Sucfjrat ti9 tvvovxos ra irpSora (fitpap wapii rS Kovp^yvfA^ fuidtv 
3XXo cidcbff J) iaBUiv koI irivfiv x^^P^^^"^"^^ varptdpxiit' OMs irore t6 
evayytXtop dvayiPtuvK&p tp rf jccXXc^ avrov optX tov (Iwtw *Ek tov Kara 
MarBaiop, *Ek tov Karh hlarBdlop f(€<f>d>pfia'€P» *E<I> ^ koI rig t&p na- 
purrayutptap tlir^^ Mi) dtatpci ttip AI diiftBoyyop. np6g tp ixiufos tl<fnf furii 
Bvfiov, ^XvapfCff* ra y^ bif^Bcyya <eal rpli^6oyya voXkh fucti ^ ^n^XV M^'v. 
The fiill form of the sentence preceding the gospel of the day, when it is 
found in Matthew, is *£k rov jcar& MarBalop dylov evayycX/ov r6 dpaypwrftat ac. 
eWi. If the gospel is found in Mark, we have 'Ex rov xarii Mdpxop, and so 
on. The words bi<t>0oyya and rpi<f>Boyya are used by the author of the anec- 
dote in allusion to the patriarch's being mrriuiyuipog, 

t See above, p. 800. * 
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the dialect of Tzakoni4 The hypothesis that it is a remnant of the an- 
cient Doric or Pelasgic is too fantastic to merit any serious considera- 
tion. It may not be amiss to state here, that all the Byzantine writers 
of whom we have any knowledge are silent on the subject of the Tza- 
konic dialect, properly so called.* 

Nothing satisfactory has been proposed in relation to the etymc^ogy 
of the word TCaK«ov€t, the name of the inhabitants ' of TCaK»via or 
TCaK»vuu It occurs for the first time in authors of the fourteenth cen- 
tury. Pachymeres, Gregoras, and the anonymous writer already 
alluded to, regard it as a coiruption of A&Koams ; and naturally enough 
confound the modem Tzdkones with the ancient Lacones.t It must be 
borne in mind, however, that Byzantine etymologists unsupported by 
higher authority are entitled to little or no credit Pedants capable of 
deriving TpaiK6s from TpaviKotX will hare no difficulty in forming T{aKmfft 
from AdK»v€Sy Kaviett>yc(, or Kixoyts. The Tzdkones of the above-men- 
tioned authors are apparently the modem Maptartt. According to 
Ouropalates, a writer probably of the fourteenth or fifteenth century, 
the name TCatcovet was used at Constantinople in the sense of fforrisofui 

* For Tzakonic words and inflections, and ingenioos speculations concern* 
ing the o^gin of this dialect, see Leakb's Researches in Greece^ p. 196 
(London, 1814). Travels in the Morea, Vol. II. p. 505 (London, 1830), Pe- 
hponnesiacaf p. 304 (London, 1846). Thiersch's Article on the Tzakonic 
Dialect, in the Transaciiotis of the Royal Academy of Sciences at Munickf 
1832. 

t Paghtmeres, I, 809 ^AXXot T€ vkturroi ck tS>v A£ut»v»y, cts Ktu T^d- 
Kioyas irapa<l>0€ipovr€S ?Xcyov, obs tK re Mopiov Koi rStp Svcik&v ifia /Uv 
froKKoxfSj Sfia Be kcu ftaxtfunft dfia ywcu^i ml rcKvots €ls KcNnrrcafnvovffoXuf /ic- 
T^KiCep 6 Kpar&p [Michael Palaeologns]. Niceph. Gregoras, I, 98, 10 
SvpQv dc T0VT019 Koi {TTparbs h roU ^Xois BaXamoSf AoKavtt <ipri irpoo-cX- 
B6vT(t €K ncXoTToi^irov rf /Soo-iXct, oibs ^ Koivfi irapa<f>6€ipaa-a yKwron TCdK»- 
vas fur»v6fiaar€V. BoiSSONABS's Akbcb. Gr.SC. Ill, p. 164 BtfiapfidfMwrm 
y€ oi liwcavfs Koi vxh^ KcxXi^mrat T(dK<ov€S' 

% PoRFHTROGENiTUS, Them. 1, 4, p. 25, 9 T^ dc frpbs r^ BdXaowof icdk 
T^v Kv^iKOv Kcn-oiKov<ri ^pvyts rt Ka\ TpCttKol, dir6 tdv rroTOfunf Vpaanxav r^ dvor 
ftao-iay ir\ovTri<ravr€£. 

§ CCROPALATES, p. 12, 4 *0 OTpoTOfrt^pxijt r&v TCcucdpov (sic). 27, 6 Tt>w 
trrpcenmtddpxov tSup Tfcwcrfiwv. 87, 10 Etra tvpia-KOPrat. (J^e irouverU) ol 6pofui' 
(6fia^i T(dicop€s (fffpavres koi olrot TrtXarixca. 42, 18 *0 trrpaTOfnddpxflt tAi 
T{aK6p^v cVi/AcXctroi tS>p tU rd xdtrtpa fyptaxofupctp (^ut se trotwent) <ffvkd~ 
fctfi^, otrtpts T(dKOP€S 6pofjLd(opr<ii, 
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In a work attribated to Porphyrogenitus, TC^Kwvtt (with an E) corre- 
sponds to the TCaKov€s of Curopalates.* The ^ Book of the Conquest of 
the Morea by the Franks/' the author of which seems to be well 
acquainted with the topography of Peloponnesus, always distinguishes 
between TCaiaovia or tCokoovm and the different parts of Laconia.t And 
there is no reason for supposing that its Tzakonid did not comprise the 
Tzakonid of the present day. 

It will be asked, also, If the majority of the continental and penin- 
sular Greeks are essentfally Grecized Slavs, do they resemble physi- 
cally and mentally the acknowledged Slavs of Turkey and Austria ? 
Is there no external difference between the Servians, for instance, and 
the present inhabitants of Peloponnesus? In order to answer this 
simple question, it must be first observed that there are many varieties 
of modem Greeks, although the species is sufficiently distinct Assum- 
ing that most of the Greek islanders are the best representatives of the 
ancient Greek stock, it may safely be said that the Greek type is ifot 
often to be met with among the lowlanders of continental and penin- 
sular Greece. Many of them may be taken for Southern Slavs, and 
many more for Albanians. In fact, the bulk of the rural population of 
Argolis, Megaris, and Attica is confessedly Albanian. On the other 
hand, many Southern Slavs may pass for continental Greeks, if they 
happen to speak Modem Greek with sufficient accuracy. In short, the 
modem Greeks are not a homogeneous people. And here the over- 
curious wiU ask further. Were all the ancient Greeks alike? Was 
there no physiological difference between the Dorians and Macedoni- 
ans? Could the Dolopes and Dryopes be easily distinguished from 
the lonians or the Thessalians ? How much resemblance was there 
between the Hellenes and the surrounding barbarians ? Questions like 



* PORPHTROOENITUS, Ccr. 696, 7 'E( hv Koi TCcKo>i/€f d<t>opiCovT(u th 
rh Koarpcu 

t Conquest, 610 'Efiy tftU (Jiefs) rov €^6Srj<ra» vh fyo\ riju TCoKtivlay. 
786 Th fitpot yhp rrfi Tfjoutwfiat kvX fiexP' *'* '''® "EXos Kai cxeiov cir rk Baruea 
KCLi tls r^v Movopaaiav *'EvTav6a ^XBav ol &pxovT€s r^ AoKoiatfiovias (sic), 
'Hattvras ykp roO 'A/ivjcX/ov 6irov ^Ixay raig wpopoiats rovs {feuds, Jiefs, fees), 
*£iccicrc th T^v TCaKoviop. 9279 'H T{aKavM, rh Bartx^ Kai t&v ^kKo^v 6 
dp&yyof. 4288 "Edpafuw ra ifiovo'dra rov ra 'BdriKa, t6 ''fiXor, Kai f»(XP^^ *^ 
TTjv Mavoffaa-Uttf €K<tvp<r€^v rhv rdirov - *hnavTov r6v FapdoXe/Soy koi oXi;v r^p 
T(cua»i»cW. 
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these cannot be satisfactorilj answered at the present day. The fol- 
lowing facts, however, seem to bear upon this point 

When Xerxes was on his way to Greece, some Greek spies were 
sent to Sardis, the capital of Lydia, to observe the movements of his 
army.* This simple incident implies either that a Greek could not be 
easily distinguished from an Asian, and therefore the Greek spies ran 
no risk of being detected by their features ; or that many Greeks 
might easily be taken for Lydians, Phrygians, Mysians, Carians, and 
so forth. Had there been any marked difference between the Gre^s 
and the nations of Asia Minor, these men would not have ventured 
upon such an undertaking. It may be said, however, that the Persians 
might have taken them for lonians, in which case they would not have 
molested them, since the Asiatic lonians at that time were compelled 
to side with the great king. 

Again, when the Greek army under Xenophon were deliberating, in 
the vicinity of Babylon, about their return to Greece, a Lydian spy in 
the employ of the Persians, calling himself Apollonides, and speaking 
the Boeotic dialect, endeavored to persuade the Greeks to surrender to 
the king. Most of the commanders, it would seem, took him for a 
Greek, and told him that he was a disgrace to Greece for proposing 
such a cowardly measure. ^ I warrant you he is not a Greek," ex- 
claimed Agasias ; " he is a Lydian, for his ears are bored " ; — which 
implies that the Lydians were in the habit of wearing ear-rings, a 
practice discountenanced by the Greeks-f 

During the most flourishing period of Athens, supposititious children 
were not uncommon; the Athenian matrons sometimes exchanging 
babes with their female slaves, if the infant of the slave was a boy, 
and that of the mistress a girL Occasionally the lady would buy a 
newly bom child from some slave, and make her husband believe that 
she was its true mother, and he its true father.} Now the slaves of 



* Her. 7, 145 seq. 

t Xen. Anab. S, 1, 26 (17) seq. Compare Dion Chrtsostom. Or. 32, 
p. 654, ear-rings worn by Lydian and Phrygian girls and boys. 

X Eur. Ale. 647 Ovx ^<rff &p opBm rovdc <r»fuiTos frar^p, Ovjf ^ rcicciy 
<l>d<rKowra Koi KeKkrifuvri Mrfnjp fi Iriirrc ' liovXiav d* d<f> aifUMTog Mcurr^ ywaucos 
crjs vTrtp\fi6rfv \d6p^. Arist. Thesm. 570 Ovd* m <rv, r^; dovkrfs T€Kov<nf9 
&pp€V eiTa aavT^ Tovff vwtfidkovj t6 trhv dc ^vydrpiov napfJKas aurj, 508 
'Ertpav d* cy^^^N 7 *<fxurKtv wdtyciv yvvri Ac;(* rfp^pas, tat ifrpiaro ircudiou. 
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Athens, as a rule, were not Greeks; they were barbarians, such as 
Phrygians, Carians, Thracians. And yet their children could not be 
distinguished from those of the descendants of the Autochthones. 
The obvious inference is, either that there was no great difference be- 
tween the exterior of the Hellenes and that of the neighboring races, 
or that many barbarians might be taken for Greeks, and many Greeks 
for barbarians. 

Professor Bond exhibited a diagram of the outline of the 
head of the great Comet of 1858, compared with a parabola 
having its focus at the nucleus, and its axis coincident with 
the initial axis of the tail, the curve touching the outline at 
its apex. 

In this position the two curves should coincide, if we suppose the 
paths of the particles forming the tail, afler being emitted with equal 
initial velocity in all directions from the nucleus, to be determined by 
the repulsive force of the sun, alone, or in conjunction with a repulsion 
from the nucleus, sensible only at a small distance from it.* 

The Plate represents a group of normal outlines of the head of the 
Ck>met, with the position of the nucleus corresponding to each, deter- 
mined from actual observations for the dates September 17 and 30, and 
October 7 and 14, 1858. The second group shows the curve of a para- 
bola having its focus at the nucleus, and enclosing the normal outline of 
the Comet on October 4, with the curve of a catenary imposed upon it. 
The approximation of the latter to the outline of the Comet is remarka- 
ble. On the other hand, the divergence of the parabola is decided, 
and shows the necessity of some modification of the above hypotheses. 

The existence of an atmosphere holding the particles in suspension 
previously to their being driven off into the tail would tend to contract 
its outline, and afford in this parti'cular a nearer agreement with the ob- 
served figure ; a similar effect would be produced if we suppose the 
initial velocity of the particles, on leaving the vicinity of the nucleus, 
to diminish when the angle between the direction of emission and that 
of the sun increases ; or, again, if the direction of emission from the 
nucleus is limited to a comparatively small range on either side of 
the sun. 



* Bredichin, Astron. Nach. 1291, p. 292. Norton, Am. Jour, of Science, 
XXVn. p. 87 ; XXIX. p. 384. 
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The observed outlines of the head of the Comet have been obtained 
by tracing the curve of the outer edge, and the place of the nudeos, 
upon slips of mica laid over the original drawings. The curves were 
then collected in groups and reduced to a common scale, and finally 
combined in normals. On comparing the groups, it was found thai 
there was scarcely any change in the character of the apparent out- 
line during the interval from August 24 to November 12, covered by 
the observations. From this it would seem that there was an actual 
change in the figure of the Comet itself, since the alteration of the in- 
clination of the axis to the line of vision, which intervened, must other- 
wise have occasioned a considerable variation in the apparent figure, 
due to perspective foreshortening. 

The original number of groups was six, subsequently reduced to 
four normab, as represented on the plate. At the date of the normal 
for September 30, the day of perihelion passage, the apparent figure was 
nearly that afforded by a section through the axis of the tail. 

The drawings employed were made at the following places : — 
Copenhagen, wt = 3. Aug. 24, 31 ; Sept 3, 23, 26, 28, 

29, 30 ; Oct. 1, 5, 6, 
Munich, wt = 2. Oct 3, 4, 7, 10, 14, 16, 18. 

Markree, wt = 3. Sept 20, 28 ; Oct 4, 5, 7, 8, 1 1, 

16. 
Altona, wt. = 2. Sept. 22, 28 ; Oct 1, 4, 6, 9, 12. 

Dessau, wt = 1. Oct 4, 10. 

Rome, Collegio Romano, wt = 1. Sept 4, 1 1, 1 6, 22, 29 ; Oct 2, 4, 

• 8,9,11,13,15,17,18,19,22. 

Melbourne, Australia, wt = 2. Oct 12, 13, 14, 24 ; Nov. 7, 12. 

Poulkova, wt = 3. Sept 12, 16, 18, 22, 24, 25, 30 ; 

Oct 5, 7, 8, 9, 13. 
Cambridge, England, wt = 2. Sept 27, 30 ; Oct 2, 5, 6, 8, 9, 

11, 15, 16. 
Haddenham, England, wt = 3. Sept 24 ; Oct 5, 8, 1 1, 17. 

Greenwich, England, wt = 3. Oct 2, 3, 4, 5, 9, 11, 15. 

Hamilton College, N. Y., wt = 3. Oct 7, 10, 15, 17. 
Bradstones, Liverpool, Eng.,wt = 3. Sept 12 ; Oct 3, 4, 5, 8. 
Observatory of Harv. Coll., wt = 3. Sept 8, 20, 24, 25, 28 ; Oct 2, 6, 

8,9,10,11,15,18, 19. 
Geneva, wt = 2. Sept 26 ; Oct 3, 5, 6, 7, 9, 13, 

14, 15. 
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A similar deviation from the parabolic figare is presented in the out- 
lines of the head of the Comet of July, 1861, and in numerous other 
instances. The strongest case of divergence occurs in the singularly 
well-defined contour of the external envelope of the Comet of June, 
1860. 



November 18, 1861. — Statute Meeting. 

The President in the chair. 

The Corresponding Secretary read various letters of ac- 
knowledgment of the reception of recent publications of the 
Academy. 

The President presented a letter from the Standing Com- 
mittee of the Boston Athen®um, offering a renewal of the 
lease held by the Academy for three years ensuing. Yoted| 
that the Finance Committee be empowered to renew the lease 
upon the terms offered. 

Professor Eustis having declined to serve upon the Bum- 
ford Committee, Professor William B. Rogers was nominated 
and appointed to fill the vacancy. 

Jules Marcou, of Boston, was elected a Fellow of the Acad- 
emy, in Class II. Section 1. 

Ezra Abbot, of Cambridge, in Class III. Section 2. 

Truman H. Safford, of Cambridge, in Class I. Section 2. 

Hon. Benjamin F. Thomas, in Class III. Section 1. 

Chief Justice George T. Bigelow, of Boston, in Class in. 
Section 1. 

The following, nominated by the Council, were elected As- 
sociate Fellows : — 

J. M. Gilliss, U. S. N., Director in charge of the Naval Ob- 
servatory, Washington, in Class I. Section 2. 

J. M. Ordway, of Manchester, New Hampshire, in Class I. 
Section 8. 

Professor James Hadley, Jr., of Yale College, in Class HI. 
Section 2. 

VOL. y. 40 



Digitized by VjOOQIC 



814 PROCEEDINGS OF THE AMERIOAK AOADEMT 

Dr. p. S. Holmes, of Charleston, South Carolina, m Class 
II. Section 1. 

The following, nominated by the Council at the Annual 
Meeting, were elected Foreign Honorary Members : — 

Professor Bekker, of Berlin, in Class III. Section 2. 

Professor Trendelenberg, of Berlin, in Class 11. Section 1. 

Captain Duperrey, of Paris, in Class H. Section 1. 

Professor Peirce read a paper by Captain Anderson, of the 
British Mail Steamer Canada, upon a general plan of educa- 
tion for seamen, and their training in making scientific obser- 
vations and collections. The advice and co-operation of the 
Academy being requested, a committee on the subject was 
appointed, consisting of Messrs. J. I. Bowditch, Felton, Agas- 
siz, Rogers, Peirce, Levering, A. Gray, J, Wyman, and C. W. 
Eliot. 

Professor Agassiz presented a paper, entitled. Contributions 
to the Natural History of the Acalephs of North America. 

Professor Bowen read the second and concluding portion of 
a paper On Specie Eeserves and Bank Deposits. 

Professor Gray presented the following communications, 
viz. : — 

1. Notes upon a Portion of Dr. Seemcmn^s recent Collection 
of Dried Plants gathered in the Feejee Hands. By 
Asa Gbay. 

Dr. Berthold Seemann, who, as the naturalist of a former expedi- 
tion in the Pacific of the British surveying ship Herald, had acquired 
a high reputation in scientific exploration, has recently visited the 
Feejee Islands, under a commission from the British government, to 
examine the productive resources and capabilities of that interesting 
group of islands. While attending to this duty he was able to gather 
specimens of above eight hundred and fifty species of dried plants ; 
and a list of them, with such determinations as he could hastily make, 
was published by him, in the number for the 15th of September last 
of the well-known botanical periodical, the Bonplandia, of which Dr. 
Seemann is the editor. It being very desirable that this collection 
should be critically compared with that made by the Pacific Exploring 
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Expedition under Captain Wilkes, the Phsenogamous portion of which 
has mainly been elaborated by me, Dr. Seemann kindly communicated 
to me as full a set as possible of the plants he collected. Having col- 
lated the portion belonging to the orders which have been elaborated 
and published by me, I here offer some brief notes upon that portion 
of Dr. Socman's collection, — following the order of his list, and men- 
tioning only those species which suggest some remark. 

No. 4. ^ PdyaUhia ViHensis, Seem." was not supplied to me ; and, 
on the other hand. Dr. Seemann does not enumerate my RickeUa 
manosperma nor Vvaria amygdaUna. 

12. ^Agatta violariSf A. Gray," is the var. $ of this interesting 
species, a form with still broader leaves. 

23. ^Bibiscus &orckii, Seem." appears not to be sufficiently distinct 
from ffi Rosa-SinensU. 

24. " PariHum purpurcucensj Seem." The living plants may ftir- 
msh good characters to distinguish this from P. tiUaceum^ but they are 
not apparent in the dried specimen supplied. 

39. '^Gretna MaUococcGy Linn, f." The specimen accords with G, 
perticoifolia, Gray, Bot ExpL Exped., which, however, may be only a 
variety of Forster's species. 

41. " Trichotpermum Bichu, Seem." = ZHclidocarpus Hichii, Gray, 
L c^ Mr. Bentham having shown that the latter belongs to Blume's 
little-known genus, which was wrongly placed in the Flacourtiace^Bj 
and so overlooked. 

45. << Temgtrcemicuiearumy nov. gen. Seem." There is nothing an- 
swering to this in the American collection. 

47. ""CalophgUum pofyanthum, Wall. ?"= CI tpectMUy Bot Expl. 
Exped. Our specimen from the Mangsi Islands must be Miquel's (7. 
dasypodwn ; and all are perhaps 0* Umcedaiumj Bl. 

46. ^Oafysaccion ohovaUj Miq." To this apparently belongs the 
foliage which I had referred to Garcinia MangosUma. 

50. *^ Garcinia (echitiocarpaf)^ is in the American collection too 
imperfect for determination. 

53. ^PUtosporum Pickeringiif is that species, apparently, although 
it is in fruit, while the American collection has flowering specimens 
only, and with much longer peduncles. 

54. "P. Sichii ? " (in fruit only) appears to be that species. 

55. *^P. BrackenridgetJ* This is not our plant, but answers to P. 
Riehii in the flowering state. 
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56. ^P. toUroides/* Not our species of that name, but it is our 
P. Brackenridgei, 

59. ^Aglaia f hagiphyUa,** This is by no means that spedes, but it 
accords with an imperfect specimen (with young fruit only) mentioned 
in the Bot Expl. Exped., p. 2^. Perhaps it* is a mere variety of 
Seemann's no. 60, A. edulis, 

67. ^Oupanta apetakt, LabilL'' The fdiage resembles that of C. 
Uptohatryg^ Gray, but the inflorescence and fruit are different, and ac- 
cord with Labillardiere's plate. 

68. *^Oupan%a Vitiensis, Seem." is doubtless a broad-leaved form of 
C.faleataf Gray, 1. c, and of Seemann's na 70. 

73. I have not seen. 

74 = 69. Cupania rhaifoUa, Gray. 

76. ^ ViiU sapcnaria^ Seem." is the same as Oiuu9 genxcuUOa ? of 
our collection from the Feejees. 

79. ^ SmyOma PaeificOj Seem. gen. nov." To all appearance this is 
a VentilagOy with a particularly broad fruit. This is only partly grown 
in the specimen communicated,* which differs from my V, VUienns in 
the pubescent flowers crowded in sessile fascicles. M. Tulasne's V. 
cemuOy from Rawak, excepting ^ stylo in basi pubente," well accords 
with V. VitiennSf of which the fruit alone can determine whether Ben- 
tham's V. leiocarpa is really distinct, the difference in the inflorescence 
being unreliable. 

81. ^AlphiUmia zizgphoides" is that species, which Remy collected 
in the Sandwich Islands also. My A.franguloides is evidently a mere 
variety of it. 

82. ^ Gouania JRiehit '* is probably that species ; but the fruit in 
Seemann's specimen is less winged, and there are other slight dif- 
ferences. 

83. 84 Destitute of flowers and fruit, and altogether dubious. . 
85. ^ Rhamnea " appears to be an undescribed Colubrina, 

90. ^ MeUcope ? " is a form, with narrower leaflets, of what I had 
called Euodia drupacetXy Labill. ? 

102. *^ Zcmthoxglan variansy Benth." is perhaps my Acronyehxa 
heterophyUaj without flowers or fruit 

* Dr. Seemann's plate of this plant in a later number of the Bonplandia showa 
nothing inconsistent with this opinion, unless the figures 7 and 8 are intended to 
represent a frnit dehiscent in the manner of HtppoeniM. 
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107. ^ Tephroiia purpurec^ Pen." Also T. pucatartOj Fen. 

lis. ^ Strcnghdim rubers Yog." is interesting as making known the 
fruit of this plant, an oval and targid legume, with two large seeds like 
those of Canavaluu 

123. '^ Rhynehatia minima** \s Bot that species, nor of the genus, 
having a pluriovulate ovary and I believe monadelphous stamens. It 
is probably a HedyMrea, 

127. ^ Pangamia piscatarttt, Seem." is Derris uUginosa^ Benth. 

188. ^ StorchieUa Vitiensisy Seem. gen. nov." is entirely new to us, 
and not in the American collection. 

156. ^ Eugenia confertijhra " is hardly the plant of the American 
Expedition, the leaves being larger and less pale beneath, the flowen 
apparently larger, the calyx-tube longer and striate-angled. But the 
materials fcur complete comparison are wanting. 

162. ^£. rtvulariSi Seem." does not well agree with any of onn ; 
and the same may be said of 168, an unnamed .Eugenia^ 

166. ^NeUtr%9 fruHcota^ as to the specimen furnished, is JV. Ftft- 

168. ^ Acicalyptu9 myrttndeg^ completely as it accords in foliage 
with otir plant of that name, is very different in the flower-buds, and 
somewhat so in the inflorescence. The characten of the two species 
may be expressed thus : — 

A. myrtoides (Gray, Bot. Pacif. Exped., 1. p. 551, t 67): alabas- 
tris elongato-oblongis acute quadrangulatis, operculo subulate ; floribus 
deplanato-cymosis plerisque pedicellatis. 

A. Seemanni (A. myrtoides, Seem, non Gray) : alabastris davatis 
infeme tantum tetragonis, operculo late conico breviter apiculato; 
floribus subthynoideo-cymosis plerisque sessilibus iis A. myrtoidig 
multo minoribus. 

170, 171. ^ Metrotiderog'^ seem to be only slender forms of 169, 
which is M, eoUina^ Gray, but of the var. glaherrimcL 

172. ^ Memecylon Vitiense " is the var. 0. of our collection. 

178. *^ Astrania Pickertngii " is not that plant, but, as well as can 
be made out from the incomplete fruiting specimen, AUronidxum par- 
viflarum. Gray. 

177. ^ MediniUa " accords with the specimen of M, rhodochhenay 
Gray. Seemann's 175, so named, was not communicated, nor was 178. 

181. ^* Mdcutamacea." This, with fruit only, accords with some un- 
determined foliage in the American collection. 



Digitized 



by Google 



818 PROCEEDINOS OF THE AMERICAN ACADEMY 

182. ^ Melastomacect^ seemingly a MediniUay is none of oars. 

184. ^ Crogiostylis hijhraj Forst" is by no means that plant, bat a 
new species of oar allied genus. It shoald bear the name of 

Baplopetalon Seemanni ; a J3i Richii differt foliis migoribus obovatis 
subtus cam ramis novellis molliter pubescentibus ; alabastris hirsutis ; 
calycis segmentis petalisque ssepias 5 ; styli lobis 7. 

196. ^ SpiriBanihemum Vktense " is not that species, bat apparently 
a new one, much nearer S. Samoense. 

198. ^ Weinmannia " is new to oar coUection, unless it be a variety 
of 197, YT. affinUy of which 199 and 200 are obviously mere varieties. 

206. ^ Plerandra Pickeringii^ is hardly that species, bat appears to 
be identical with 209, a new species of Plerandra. I have no speci- 
men of 207. 

208. ^ AraUacea " is also polyandrous, and is a remaikable new 
Plerandra^ if its separate stigmas or short styles will allow. 

213. <^ Calycona Milneiy A. Gray," is the species described under 
that name in the Proceedings of the Academy, 4, p. 307, but with 
longer leaves. Drupe pyriform. 

215. ^ DoKcholobium langimmum^ Seem." may be a good species, 
but is not unlikely to be a variety of D, lali/olium, Gray, with less 
ample leaves more downy underneath. The specimens of the two are 
not complete or full enough to settle this question. 

216. ^ Myrmecodia Vitiensis, Seem.," is evidently Hydnophytum 
lonyiflorumy Gray, L c, with shorter leav&. 

217. ^ Lindenia VitiefuUy Seem." was not met with in the Am^- 
can Expedition. 

218. ^ Gardenia Vittensisy Seem." This is quite different from the 
only Gardenia from the Feejee Islands in our collection, that being a 
small-leaved form of G. Taitensis. 

220. ^ Ganthium Harveyi " is not at all the species published under 
that name, but apparently a form of 221, C, luciduniy Hook, and Am. 

223. " Morinda " is i£ myrtifoliay Gray, 1. c, with larger leaves ; 
perhaps a mere variety of M. umhellata, 

224. ^ M. sp, foL ptibescentibu$y' not communicatedi is probably JL 
moUis, Gray, 1. c. 

226. ^ M. phillyreoideSy Labill." was not communicated. There is 
nothing answering to that species in the American collection. 

236. ^ Styhcaryne corymboeOy Labill." is Psychotria ForeUriana fi. 
VitienstSy Gray, 1. c 
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240. " Randia f " Not in the American collection. Perhaps a 
Gynopachys or Griffithia. 

243. ^ Psychotria calycoM, A. Gray," is not that species, but P, ma- 
eroealyx, Gray, L c 

246. " P. VitiensUy Seem." is P. calycosa, Gray, but with the limb 
of the calyx less lobed. 

247. ^P.f speeiosoy Forst" It may be that plant and CephaHsJra" 
yrans^ Hook, and Am., but the character fails to accord. Certainly it 
is no Psychotrioj and is Ixara (Phylleilema) Vitienm^ Gray, 1. c. 

248. " Psychotricu^ Foliage only, not identified. 

249. = P. pkUycocca, Gray, the inflorescence undeveloped. 

250. = P. inmlarum, Gray, probably; the materials scarcely suf- 
ficient 

251. = P. Pickerinyiij Gray. 

252. = P. Piekeringiij a narrow-leaved variety, or else an allied 
new species. 

253. " Psychotria " is apparently a new species, very much like P. 
fUpes (the fruit of which is unknown) ; but the calyx is truncate. 

254. = 244 in flower, viz. "P. coUinOy Labill.," which it well may be. 

255. ^ P. aff. P. turbinatiB, A. Gray," is new to me, and more like 
P. Brctckenridgeiy Gray, the flowers of which are unknown. The 
long corolla of the present species is quite unlike the other Oceanic 
species. 

256. "Buhiaceay n. gen.?" is probably a Canihium, near C, lucidum. 

257. " Vangueria f " Flower-buds too young for investigation. It 
resembles, but is not identical with, Guettarda (GuettardeHa) Vitienns, 
Gray, ined., of which the fruit only is known. 

258. ^ Psychoiricuiearumy gen. nov." Although the corolla is want- 
ing, the plant may be confidently referred to Ixara, 

259. ^BuhiaeeOy gen. nov.?" Apparently dk Psychotria^ in flower 
only, near P. Brackenridgeiy Gray, which is known only in fruit. 

260. " Bubiaesa." New to me : — perhaps a Griffitkia. 

261. ^Erigeron Bonariensis^ Linn." In my view the original E. 
Bonariense of Linnaeus, or Dillenius, is the E. spicidosuSy Hook. & 
Am., and E. spimdosumj DC. The present plant is Erigeron aUndumy 
Gray, ined., the well known Conyza allnda, Willd., (7. erigeroideSy DC, 
C, Jhribunday H. B. BL, &c. 

268. **WbUastonta strigulosay DC." This is rather W. Forstertanay 
DC, which should include W. insularisy and has awnless achenia and 
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the involucre shorter and more imbricated (the scales ovate or oblong 
and obtuse) than YT. striguioga^ DC. which (in part), along with W» 
scabriwcula, gtahraJtc^ and canescensj DC, I refer to W. biflorcu 

300. ^ Geniostoma cram/oUunij Benth." is also G. rupestre var. pu- 
iertdum, Graj, in Proceed. Amer. Acad. 4, p. 321, a form of 301. 

304. ^GiBrtnerOj sp." is a new Geniostomciy with small leaves. 

303. ^* GmrtnerapyramidaUsy Seem." is OtnUhama corynocarpcL^ Gray. 

305. *^ G. barhcUOf Seem." is a QnUhovioj which, if truly distinct from 
the preceding, should be named O, Seemannu The materials collected 
by Dr. Seemann, comprising flowers and fruit, confirm the genus Otm- 
ihaviay and fix its position in the vicinity of Strychnas^ calling, however, 
for some extension of the character of Bentham's third tribe. There 
are indications of dimorphism, or incipient difference in sex, in the 
flowers examined. Some corollas of C. eorynoewrpa are beardless, or 
nearly so, and have the anthers almost sessile in the throat, while 
others of the same cyme are conspicuously bearded in the throat, and 
their equally subexserted anthers are borne on filaments of their own 
length, inserted some way down on the tube. The style is sometimes 
slender and exserted, sometimes shorter or very short ; the ovary in 
the latter is certainly fertile.* 

306. ^Fagr^sa viridiflora^ Seem." This wholly accords with F. 
gracilipeSy Gray, L c, which was thought to have white or cream- 
colored corollas. 

307. "Fagrisa Vitienrisy Seem." is not in the collection of the 
American Expedition. 

* COUTHOVIA, Gray, Bot Amer. Expl. £i^., ined., & Proceed. Amer. 
Acad. 4, p. 824. 

Calyx qaiaqaepartitiiSi segmentis imbricatiB rotandatis crassis, maiginibos tenni- 
bus. Corolla brayis, qainqaefida, sBstiyatione yalvata. Stamina 5, tabo rel fanci 
inserta : filamenta brevia yel breyissima : anthene oblongn. Oyariam bQocalaie, 
oyatam, stylo apicalatum: ftigma subcapitatom, bilobam. Oyola in plaoeatit 
medio dissepimento adnatii plarima, amphicropa. FmctoB dayatiu, drapaceoflp 
basi attenaatas, saroocarpio tenai, patamine lignoso percrasso, S-l-locolari, 

2- l-sperma. Semina Arbores VitienBes, glabri, stipalis Labordece^ foliis 

snbcoriaceis pennineryiiB obovatis, cyma terminali e radiis 2-4 apice mnltifloris, 
floribos paryis hand pedicellatis, corolla fere Stry^narum breyifloramm. 

1. C. coRTVOOJLBPA : calyds segmentiB dliolatis; antheris oblongis ntrinqae 
emai^natis. 

2. C. SBSMJjnri : calyciB segmentiB maigine glaberiimiB ; antheris subsegit- 
tatis ; corolla faace eximie albo-lanata, an semper I An forma prsacedentas 1 
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The remaining Monopetala will be annotated, when needful, in the 
following article. 

2. Characters of New or Obscure Species of PUmts of 
Monopetalous Orders in the Collection of the United 
States South Pacific Explorif^ Expedition under Captain 
Charles Wilkes^ U. S. N. With occasional Remarks^ Sfc. 
By Asa Grat. 

Characters of the new or more interesting OomposiUB, LohdiacetB^ 
and SccBvoletB of this collection were communicated to the Academy a 
year ago, and printed in the Proceedings, Vol. V. p. 115, et seq. The 
Rubi€u:e€B and LoganiacetB were similarly discussed at earlier periods 
(Proceedings, Vol. IV., April, 1858, and September, 1859). 

Odlycere(e. 

Boopis CBASSiFOLiA {Actccurpa crassifolioy Miers in Ann. & Mag. 
Nat Hist. 1860, p. 402) : glaberrima; caule (spithamaeo ad pedalem) 
ramoso adscendente; ramis ad apicem usque foliosis; foliis camosis, 
caulinis sessilibus plerumque subamplexicaulibus lanceolatis sen lingu* 
latis repando-denticulatis ; capitulis breviter pedunculatis ; involucro 
subcamoso alte 5 - 7-fido, segmentis oblongis ; filamentis vix basi 
monadelphis ; acheniis fere pentapteris ; calycis lobis maturis scarioso- 
cartilagineis dorso eximie carinatis intus concavis margine tenui eroso- 
denticulatis pi. m. difformibus, nunc late triangulari-ovatis acutis 
brevibus, nunc ovato-lanceolatis vel subulatis achenium dimidium 
adaequantibus ; paleis receptaculi filiformibus apice spathulatis. — Rio 
Negro, North Patagonia, on the sandy shore. — I do not remember 
the state of Tweedie's specimen (from Maldonado) in the Hookerian 
herbarium, with which ours was long since compared. But probably 
it is not in fruit ; else Mr. Miers would not have referred to Acicarpha 
a plant in which the calyx-lobes are certainly paleaceous and (although 
the narrower ones are rigid) not spinescent, and the achenia not at all , 
concreted. He would more probably have found a place for it in his 
genus Anomocarpusj formed of some species of GaJycera. Although I 
refer it to BoopiSy notwithstanding some difformity in the calyx-lobes 
of different flowers, and the approach to a subulate character in the 
narrower ones, I am inclined to think that even Boopis is likely to 
be reduced to a mere section of the original genus Camera. 

VOL. V. 41 
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Mr. Miers has adopted Brown's veiy qualified recommendation 
to change the orthography of Jussieu's Acicarpha to Acicarpa, Bat 
surely carpha may as well refer to calycine as to bracteal chaff, and 
the substituted name has no great advantage in etymological appro- 
priateness. 

ValericaiacecB. 

Valeriana ptcnantha (sp. nov.) : herbacea, glaberrima, nana, 
multiceps e caudice crasso ; foliis camosis baud ciliatis, radicalibus 
lineari-spathulatis, caulinis 2 vel 3 verticillatis oblongis sessilibus ver- 
sus medium scapi simplicissimi 1 - 4-pollicaris ; floribus scarioso-brac- 
teatis in capitulum demum oblongum arete congestis ; acheniis anguste 
ovato-oblongis lateribus enerviis; pappo 5-7-radiato, setis basi con- 
natis. — Alpamarca, high Andes of Peru. 

Valeriana globularis (sp. nov.) : herbacea, depressa, caespitosa, 
glabra ; caudice crasso ; foliis omnibus radicalibus subcamosis anguste 
spathulatis vel sublinearibus basi attenuatis integerrimis ; scapo nudo 
1 -d-pollicari capitulum globosum scarioso-bracteatum gerentibus ; ache- 
niis ovalibus lateribus enerviis; pappo 10-12-radiato, setis basi con- 
natis. — Var. scapo brevissimo. — Casa Cancha, high Andes of Peru. 

Valeriana rhizantha (sp. nov.) : glabra; radice crassa fusiformi 
foliis rosulatis spathulato-rotundatis camosis capitulum florum arete ses- 
sile depressum circumdantibus coronata; pappo cupulato brevissime 
5-radiato, radiis dentiformibus nudis per anthesin involutis. — Alpa- 
marca, high Andes of Peru. ^ Succulent and said to be esculent ; root 
fusiform/' veiy large ; ^ leaves an inch in length and breadth, obtuse, 
surrounding a central cake of flowers, all even at the surface and 
densely congested." Pickering, adn. Bracts scarious, not connate* 
Setse of the pappus reduced to short, dentiform, naked processes on 
.the border of a cup like that of many Valerians, within which they 
are inrolled in the usual manner. So that this species militates 
strongly against Persoon's genus PhyUactiSy as recently restored and 
extended by WeddelL 

Ericace<B. 

Vacoinium Madkrense, Link, and the allied F. Arctostaphyhs^ 
enumerated by Klotzsch (in Linnaea, 24, p. 65) among the ^ non satis 
nota" having simply five-celled berries, awnless anthers, and at length 
campanulate corollas, belong to the section VitiS'Idcea^ notwithstanding 
their deciduous leaves. 
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Yacoiniitm cereuu, Forst., of Tahiti, appears to me specificallj 
distinct from the following, of the Sandwich Islands, which Chamisso 
and Schlechtendal, and aflerwards Sir William Hooker, have combined 
with it. V. cereum, besides its more urceolate corolla, has shorter and 
bibracteolate peduncles, acate caljx-lobes, the anthers macronulate at 
the base and their tubular horns not much surpassing the dorsal awns. 
The Sandwich Island Vaccinia have ebracteolate pedicels ; and their 
veiy various and diverse forms appear to be reducible to two species, 
as follows : — 

Yaocinium beticulatum, Smith ( V. cereum, Cham. & Schlecht 
and Hook. Ic PI. t. 87), — the Ohelo of the Hawaians, — an ex- 
tremely polymorphous species. Its anthers are wholly muticous at 
the base, the corolla cylindraceous when fully developed, and much 
exceeding the obtuse lobes of the calyx. A small-leaved and lucid 
form of it is V. MacrcRanum of Klotzsch, which differs little from 

Yar. DENTATUM ( V. dentatumy Smith), in which the corolla is some- 
times shorter. 

Yar. CALTCiNTJM, the V, calycinum, Smith, described as having de- 
ciduous leaves, appears to be only a thinner-leaved form of V. reticur- 
latum, growing in the shade of thick forest, and is connected with the 
ordinary state by various intermediate forms, among which is V. Mey- 
enianum, Klotzsch. The dorsal awns of the anthers are sometimes 
very short or obsolete. 

Yar. ? lanceolatum, from the tabular summit of Eauai, is quite 
uncertain, the flowers being unknown ; but it resembles the var. denUi" 
turn, except that the leaves are nearly lanceolate. 

Yaccinitjm penduliflobum, Gaud, is distinguished, not so much 
by its longer peduncles drooping in fruit and narrower acutish calyx- 
lobes, as by the shorter, nearly campanulate corolla, not much exceed- 
ing the calyx, and a strong cusp at the base of the anther. This last 
is represented in fig. 4 of Gaudichaud's plate, but is not referred to in 
the diagnosis, nor noticed by Dunal. Our collection (which has a form 
of F. reticidatum with equally long and pendulous peduncles) has of 
this species only the 

Yar. BERBERiFOLnTM : foliis obovatis sen obovato-oblongis eximie 
reticulatis margine dentibus spinuloso-setaceis crebris pulcherrime 
pectinatis ; pedunculis folia vix excedentibus. — E. Maui, on Mouna 
Haleakala, and apparently on the mountains of Oahu. Anther bear- 
ing at its base a cusp or strong mucro, like that represented in Gaudi- 
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cbaud's figure of the anther of V, pendvUflorunu Striking as are the 
very reticulated and spinuloselj-eerrate, Barberry-like leaves, these are 
not diagnostic of the species, since the teeth are not prolonged in the 
plant figured by Gaudichaud, and, on the other hand, this foliage is 
imitated in some specimens from Mouna Kea, which have roundish 
calyx-lobes and no basal cusp to the anthers, therefore belonging to 
the var. dentatum of the preceding species. 

Nuttall's genus Metagoma is equivalent to Klotzsch's sections Ma- 
cropelma, Disterigma, Neurodenoy and a part of Vttis'IdaOy including a 
variety of species, which, however distributed, cannot be properly sep- 
arated from Vaccinium, The dorsal awns are not always erect in the 
section Macropelma ; in our specimens of V. eereumj from Tahiti, they 
are sometimes (perhaps abnormally) refiexed. 

Our collection has nothing answering to the Epigynium f ViHerue, 
Seem., no. 284 of his Feejee collection. 

Gaultheria (Dipltcosia) LtJZONiCA (sp. nov.) : foliis ovah'bus 
utrinque acuminatis supra glabris subtus ramisque novellis parce s^- 
goso-hispidis ; pedunculis fasciculatis petiolo longioribus ; bracteolis 
connatis orbicnlatis. — Luzon, in the Majaijai Mountains ; in fruit 

JS^pacridets, 

The pollen in all the following species of Oyaihodes is four-lobed, in 
the manner of Ericace^B^ to a suborder of which the EpacridetB should 
be reduced. 

Cyathodes PoMAiLffl (sp. nov.) : fruticosa, erecta; foliis sobpatulis 
oblongo-linearibus mucronatis margine integerrimis (novellis prope api- 
oem ciliolatis) subtus glaucis multinervibus, nervis extimis subramosis ; 
sepalis bracteolisque rotundatis subciliolatis ; corollas tubo calycem bis 
superante, lobis imberbibus ; stylo subulate ovario 5 - 7-loculari triplo 
longiore. — Society Islands, on the mountains of Tahiti. Dr. Picker- 
ing in his notes does not distinguish this from the plant gathered on 
Eimeo, which is not well to be discriminated from the following species ; 
while this has larger fiowers as well as leaves, the tube of the corolla 
exserted beyond the calyx, and a longer style. Mr. Brown long ago 
alluded to a Tahitian Oyctthodes (Prodr. p. 539), but it seems to have 
been unnoticed from the time of Cook's voyages down to our own 
Expedition. The two brought by our collectors appear not to be 
uncommon ; so it is remarkable that nothing of the kind was collected 
by Bertero or Mosrenhout ; at least none is mentioned in Guillemin's 
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Zephjrids Taitensis. The common Hawaian species having been 
dedicated to a celebrated king of those islands, this maj bear the name 
of the gentler Tahitian queen, Pomare. 

The various forms from the Sandwich Islands, including one of the 
Society Islands, appear to be reducible to two species : — 

Ctathodes Tameiamels (Cham.) : fruticosa ; foliis patulis ob- 
longis cuneato-obovatis linearibusve ssepius abrupte mucronatis mar- 
gine ad apicem ciliolatis subtus glaucis multinervibus, nervis ssepius 
ramosis, fioralibus parvis ; sepalis bracteolisque orbiculatis ciliolatis ; 
corollie tubo caljcem baud excedente, lobis aut barbatis aut imberbi- 
]bus ; stylo crasso ovario 5 - 8-loculari sequilongo. 

Yar. €u Chamissoi (C TameiameiiB^ Cham., Hook. & Am., DC.) : 
coTollffi lobis intus pi. m. barbatis. — Oahu, iSbc. 

Var. p, BROWNn (C. Banknt (Gaud.?) & Macraana^ DC.) : co- 
rollas lobis imberbibus. — Maui, Kauai, and especially Hawaii. 

Var. y. Societatis : corolka lobis intus pardssime barbatis ; foliis 
plensque linearibus. — Eimeo, and probably Tahiti. — This is most 
probably the Tahitian plant mentioned by Brown ; while to our var. fi 
may belong both the Sandwich Island species to which he alludes. 

Ctathodes DonoLAsn (sp. nov.) : fruticosa ; foliis suberectis ob- 
longis seu lanceolatis acuminato-cuspidatis margine plerumque his- 
pidulo-ciliolatis subtus pallidioribus vel glaucis 5 - 9-nervibus, nervis 
ssepissime simplicissimis ; sepalis bracteolisque ovatis obtusis ciliatis; 
corollse tubo calycem sequante, lobis intus barbatis; stylo subulato 
ovario 6-loculari bis terve longiore. — Hawaii, on Mouna Loa and 
Mouna Kea ; also Maui, on Mouna Haleakala. 

Var. p. 8TRTTTHIOLOIDE8 : foliis erectis lanceolatis seu ovato-ob- 
longis ; sepalis acutis ! Mouna Kea, high in the pastoral region ; and 
perhaps a form on the mountains of Kauai, without flowers or fruit. 

None of the various specimens here combined accord with the C. 
Banksii so imperfectly characterized by De CandoUe. For, although 
the leaves are more or less erect, and rarely glaucous-white beneath, 
they are rough and ciliolate or serrulate on the margins, and with 
a pungent point; their nerves usually all simple. Also the larger 
flowers and longer style should distinguish all forms of this from the 
preceding species, unless that is even more polymorphous than I have 
supposed. As to the style in this and allied species, I should rely more 
upon it if I did not entertain some suspicion of dicecio-dimorphism in the 
genus. 
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The Leucopoffon of the Feejee Islands, which Dr. Seemann has re- 
ferred to L. CymbuUBy Labill., of New Caledonia (in Bonplandia, I86I9 
p. 257, no. 285), I had characterized as L. Vitienns. 

StyracacetBy incl. SymplocinetE. 

There is no Styrax in the collection of the American Expedition. 
One would be much disposed to adopt the division, not, with Miers, 
into three genera, bat into two, viz. : 1. ^yrax^ and 2. StrigtUa^ Cav., 
including Cyrta^ Lour. Between the latter I can perceive no essential 
distinction. Benthaxn, however, appears to be justified in his concla* 
sion, ^ that Styrax as a whole is far too natural to be thus broken up 
into distinct genera. The degree of adherence of the ovary and of the 
persistence of its dissepiments is variable in species otherwise closely 
allied," — and the same remark applies to the estivation and texture 
of the corolla. It is remarkable that Miers should have referred that 
most true Styrax, S, Japonica, to his genus Cyrta^ and have excluded 
from the latter S, Benzoin, 

Symplooos spicata, Roxb. To this Indian, South Chinese, and 
. Archipelagic species Dr. Seemann refers one which he, as well as our 
naturalists, collected plentifully in the Feejee Islands, — probably 
with good reason, although our specimens have for the most part the 
leaves entire or nearly so, and a shorter inflorescence. It runs into 
several varieties, one with very large leaves. 

EhenacetB. 

D108PTROS SamOensis (sp. nov.) : ramis novellis vix puberulis ; 
foliis glabris ovato-oblongis obtuse acuminatis basi acutis laxe venosis 
(d-6-poll.); peduncuUs masculis 3-9-floris, foemineis solitariis uni- 
floris petiolum subaequantibus ; calyce 4-fido sericeo-puberulo, lobis 
obtusissimis, foemineis rotundatis basi intus quasi coronatis ooroUam 
extus sericeam 4-fidum adaequantibus ; staminibus 8-9; ovario hir- 
suto 8-loculari; fructu globose. — Tutuila and Savaii, Samoan or 
Navigators' Islands ; *< in woods, and also sometimes planted." 

Maba foliosa (Rich, in herb.) : foliis confertis lato-elliptids utrinque 
rotundatis basi cordatis brevissime petiolatis glabratis (pollicaribus vel 
sesquipollicaribus), novellis cum ramulis fructibusque oliveformibus 
ferrugineo-tomentulosis ; pedunculis fructiferis brevibus 1-3-floris; 
calyce trilobo. — Muthuata and Ovolau, alt. 2,000 feet, Feejee Islands. 

Maba elliptica, Forst, which apparently includes M. mo^or^ 
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Forst, and which varies considerahly in the shape of the leaves (in 
one fonn lanceolate -ohlong and more or less acuminate), was gathered 
at the Tonga or Friendly, and the Samoan or Navigators' Islands, 
with the nascent leaves and shoots fulvous-hirsute, as described ; while 
the Feejean collection has apparently the same species with the young 
parts glabrous. To this last may probably be referred all three MalxB 
of Dr. Seemann's collection. 

Maba Sandwicensis (A. DC.) : foliis lato-lanceolatis oblongis seu 
ovalibus coriaceis pallidis venuloso-reticulatis glabratis, novellis cum 
ramulis floribusque sericeo-pilosis ; floribus in axiUis subsessilibus, 

masculis 15 - 17-andris calyce alte trifido, foemineis ; fructu ovali 

calyce breviter trilobo stipato. — Ludit foliis nunc utrinque acutiusculis 
vel obtusiusculis, nunc basi rotundatis, nunc utrinque rotundatis basi 
retusis, sesquipoll. ad 4-poll. — Oahu, Hawaii. 

Sapotace€B, 

Sersalisia glabra (sp. nov.) : foliis obovato-oblongis basi attenn- 
atis coriaceis glabris, venis reticulatis ; pedicellis in axillis fasciculatis 
petiolo duple longioribus ; corolla calyce subsericeo pauUo longiori 
campanulata 5-fida glabra, lobis rotundatis filamenta sterilia subulata 
multo Buperantibus stylo gracili aequilongis. — Woolongong, New South 
Wales. There is a specimen of this in the Hookerian herbarium from 
Mr. Backhouse ; also a related one from Fraser, which is perhaps the 
&, laurifolia of Richard, and one from Cunningham, named Htmtisops 
myrsinoides, may be the same thing. 

IsoNANDRA? RiCHii (sp. nov.): undique glabra; foliis chartaceis 
obovatis apice rotundatis nunc retusis basi acutis ; pedicelHs calyce 
4-fido plusduplo longioribus ; filamentis barbatis. Bama retttsa, Rich, 
in herb. — Tongatabu. Only a single and not very perfect corolla is 
extant from which to determine the genus. As that appears to be 
four-cleft, like the calyx, and with a fertile stamen in the sinuses, as 
well as one before each lobe, and there are no appendages, I refer the 
plant to Isanandra, notwithstanding the bearded filaments. 

Bassia Amicoruh (sp. nov.) : foliis obovatis seu ovalibus retusis 
glabris viridibus (3 - 6-poll.) ; pedicellis elongatis ; corolla glabra 6- 
partita (semipoUicari) calyce 6-nervi plusduplo longiore ; staminibus 
18 ; filamentis subulato-filiformibus antheris lineari-sagittatis cuspidatis 
sequilongis. — Tongatabu, on the shore. Mr. Rich supposed this to be 
Forster's B, obovata, from Tanna ; but that has the leaves less veiny, 
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more tapering at the base, and somewhat pointed at the apex, shorter 
pedicels, much smaller flowers, and the corolla (probably more than 
six-cleft) pubescent externally. 

Sapota ? PYEULiFEBA (sp. noY.) : glabra ; foliis oblongo-lanceolatis 
utrinqua subacuminatis pallidis subooriaceis tenuiter transversim ve- 
nosis (3 - 5-poll. longis) ; calyce 5-partito ; fructu pyriformi parvo 
(semipollicari) pedunculo paullo longiori semine unico obovato turgido 
repleto. — Ovolau, Feejee Islands. Flowers unknown. 

Sapota? Vitiensis (sp. nov.) : glabra; foliis oblongis seu obovato- 
oblongis obtusis vel retusis subcoriaceis reticulatis (4 - 6-polL longis) 
basi in petiolum longiusculum attenuatis; fructu subsessili globoso 
3-4-sperma (pollicem diametro). — Ovolau, Feejee Islands, on the 
coast 

A third Feejean species was gathered on Vanna-levu, the materials 
wholly insufficient for determination. 

Sapota Sandwicensis (sp. nov.) : foliis elliptico-oblongis basi acu- 
tis tenuiter transversim venosis et reticulatis mox glabris, novellis 
ramulisque pube tenui rufa seu albida tomentulosis, petiolo gracili 
pedicellis longiore; floribus pentameris; corolla glabra calycem vix 
superante, lobis ovatis acutiusculis ; staminibus sterilibus spathulato- 
lanceolatis cum 5 fertilibus subindusis ; ovario 5-loculari. — Yar. a. 
foliis obtusissimis 3 - 6-pollicaribus, petiolo s»pe sesquipoUicari. /3. 
foliis 1^ - 3-polIfcaribus saspe acutiusculis. — Sandwich Islands : moun- 
tains of Oahu, where it was also collected by Bemy (no. 478) in fruit. 
/3. Hawaii and Lanai, Bemy (no. 475, 476). A genuine Sapota^ of 
De CandoUe's second section. Fruit like a small apple. Seeds albu- 
minous. Ovules ascending.* 

Primulace€B. 

Ltsimachia Hillebrandi, Hook. f. (sp. nov.) : frutioosa, glabrata, 
ramosa ; ramis undique foliosis ; foliis altemis nunc verticillatis ellip- 

* The donbtftil plant from Kauai mentioned in Dr. Pickering's printed Notes 
(p. 403), in connection with the above '* ChrysophjUoid " tree, prores to be a 
Xyhtrm (in fhiit onlj), and one which was likewise gathered by Remy (no. S36) 
in Hawaii, bat with less rigid and coiiaceoos leaves. I think it is not distiact 6om 
X. orUadatum, Forst, which, along with X Lqfinei, and pertiaps X. gomocarpum 
and X iniegrifolium, of Clos's monograph, may be safely combined with X nuzMo- 
lens, Forst. The leaves of the original species are similarly reticulated, but the 
finer meshes are not sufficiently exhibited in Plate 4 of the Botany of the Explor- 
ing Expedition. 
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ticis oblongis lanceoladsve saepias acatatis vel acuminatis subooriaceis 
laxe reticulato-venosis ; pedanculis ex azillia superioribos nutantibus 
unifloris ferrugineo-pubescentibus ; floiibus 5-8-meri8; coroUaB sab- 
rotatsB lobis late obovatia sepala ovato-lanceolata acuminata fere daplo 
excedentiboB ; filamentis basi monadelphis styloqae gracilibus.— 7 Sand- 
wich Islands. 

Var. a. foliifl ellipdcis sea elliptico-lanceolatiB basi in petiolum angna- 
tads. Z. ffiUebrandi, Hook. f. in litt — Oahu and MaoL 

Yar. 3. DAPHNOIDES : foliis oblongis arete sessilibus et crebris. — 
Kauai. 

Var. y. ANGUSTiFOLiA : foliis lineari-lanceolatis creberrimis. — 
Maui, coll. Remj. 

A trulj shrubby Primvlaeea^ attaining several feet in height, but a 
genuine Lynmachia, 

There are specimens in our collection from the Sandwich Islands, 
and much better ones in Rem3r's, apparently referable to Lyiimachia 
Uneaarilohoj Hook. & Am., from the Loo Choo Islands. At least, no 
notable difference appears between them and fine specimens gathered 
by Mr. Wright, both in the Loo Choo Islands and in Japan, -r- the more 
luxuriant forms of which accord with Z. lubinioides^ Sieb. k, Zucc 
But Zuccarini's Z. Uneariloha from Bonin must be different, being 
said to have lanceolate acute sepals, and pedicels scarcely two lines 
long. His description of Z. lubinioides applies to our plant, except 
that the style is not short, nor are the filaments, even in his own plant, 
monadelphous at the base. The divisions of the corolla are spatulate, 
not linear, so that the specific name is deceptive, the stem is herba* 
ceous, and the thickish leaves by no means '^ impunctate'' 

Mt/rsinacea^ 

MLfiSA PiCKERmGii (sp. nov.) : foliis lato-lanceolads oblongisve 
subintegerrimis mox glabris, nascendbus ramulisque pilosulis ; race- 
mis axillaribus simplicibus rariusve compositis gracilibus ; calyce cum 
bracteis ovato-subulads hirsute, lobis ovatis acuds corollse tubum subas- 
quandbus ; drupis ovoideis. — yid4evu, one of the Feejee Islands. — 
Differs from M. nemaralis (which we have from the Samoan and 
Friendly Islands) in the hairy pubescence of the inflorescence, espe- 
cially of the calyx, narrower leaves, smaller flowers, and narrower and 
acute bracts and bractlets. The latter b completely glabrous, with the 
bracts, bracdets, and calyx-lobes (especially the latter) broadly ovate 

VOL, V. 42 
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and obtuse. To M. neTnoralis probably belongs a portion of no. 286 of. 
Dr. Seemann's collection. The remainder, with ferrugineous-pubera- 
lent inflorescence, is something different, bat hardly M. Indtca. 

Mm&jl pebsic^folia (sp. noY.) : glabra ; foliis lato-lanceolatis in- 
tegerrigiis, venis transversis ; paniculis axillaribus folio sub-breviori- 
bus ; floribus parvis ; bracteis bracteolis calycisque lobis oyato-acatis ; 
coroUse tubo campanulato calyce panllo^longiori; drupis ovoideo-glo- 
bosis brevissime pedicellatis. — Mbaa or Sandalwood Bay, &c., Feejee 
Islands. No. 287 of Dr. Seemann's collection, in his list referred to 
" M. IndicOj var.** is perhaps a form of this species ; but the pedicels 
are longer, the leaves broader, of thicker texture, and the primary 
veins much more ascending. 

M^SA OOBYLIFOLIA (sp. nov.) : foliis ovatis cordatis repando-den- 
tatis cum ramis paniculisque (terminalibus et axillaribus folium ada^- 
quantibus) dense mollissime pubescentibus supeme mox glabratis; 
pedicellis flore baud longioribus ; bracteis bracteoiisque ovato-suba- 
latis parvis ; calycis lobis triangulari-ovatis villosis tubum corolke 
brevi-campanulatse fere sequantibus ; drupis ovoideis puberis. — Moun- 
tains of Muthuata, Feejee Islands. ^^M, macrophyUa, WalL?** no. 
288 of Seemann's list, is this species in fruit. The specimens of our 
Expedition are in flower only. 

Mtrsike myric^folia (sp. nov.): glaberrima; foliis subspathu- 
latis seu oblongis basi cuneatis in petiolum attenuatis integerrimis 
apice saepius retusis utrinque crebre punctulatis, venis vix perspicais ; 
floribus tetrameris sessilibus ; calycis lobis lato-ovatis obtusissimis ; 
corolla quadripartita ; drupis globosis. Muthuata, Feejee Islands. 
Eimeo, Society Islands. Drupe closely sessile or nearly so, — by which 
this species may be distinguished from any form of M. capiteHata 
(including neritfolia, Korthalsii, dec) ; but the discrimination of some 
forms of this from M. crassifoUa may be more difficult. The fruiting 
specimens of Seemann's no. 289 are ambiguous between these two ; 
the female flowering ones, and also no. 290 (foliage only) belong to 
M. myricafoUa. 

Myrsine ? Bragkekridgei (sp. nov.) : glabra ; foliis membrana- 
ceis oblongis utrinque acutis vel acuminatis petiolatis margine inte- 
gerrimis vel undulatis ; pedicellis filiformibus fructu globoso 3 - 5-plo 
longioribus ; calyce 5-lobo, lobis rotundis ciliatis. — Mountains of Ovo- 
lau, Feejee Islands. In fruit only ; probably of this genus. 

Myrsine Taitensis (sp. nov.) : glaberrima ; foUis crasso-coriaceis 
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oblongo-ellipticis seu ovalibus integerrimis utrinque obtusis brevissime 
petiolatis supra nitidis crebre costato-venosis, venis venulisque reticu- 
latis prominulis ; pedicellis fructu longioribus ; calycis fructiferi lobis 
4 triangulari-ovatis acutiusculis. — Mountains of Tahiti, Society Islands. 
Flowers not seen. 

From the Sandwich Islands I have seen nothing answering to Myr- 
sine Chudichaudiiy A. DC, with subsessile fruits and triangular acute 
calyx-lobes, but the collection comprises various forms of M. Sandwi- 
cenns and M, LesserHana, the latter mostly with obovate- or cuneate- 
oblong and obtuse, or even retuse, leaves, the largest 5 or 6 inches 
in length. Their scanty flowers enable me to ascertain that the petals 
are distinct to the base and valvate in estivation. De Candolle's tribe 
.EmheUeiB manifestly should be suppressed, and his two suborders cer- 
tainly do not merit such a rank. 

Abdisia ? CAPiTATA (sp. uov.) : arborea ? glabra ; foliis ad apicem 
ramorum crassorum congestis obovato-spathulatis ultrapedalibus sub- 
coriaceis integerrimis reticulato-venulosis basi in petiolum brevem 
crassum angustatis; pedunculis axillaribus compressis simplicissimis 
capitulum strobilaceum gerentibus; bracteis magnis squamaceis per- 
sistentibus. — Ovalau, Feejee Islands. — A, grandis, Seemann, no. 293 
(in fruit only), considerably resembles this in foliage, but has thyrsoid 
panicles. 

Oleace€B. 

Olea Sakdwicensis (sp. nov.) : Isevis ; foliis lato-lanceolatis oblon- 
gisve acuminatis integerrimis petiolatis supra lucidis subtus pallidis; 
racemis axillaribus brevibus ; corolla profunde quadripartita ; stamini- 
bus (an semper ?) 4 ; ovario conico ; drupa ovoidea (in stirp. angusti- 
fol. oblonga). — Oahu, Sandwich Islands ; also in Rem/s collection 
from Kauai (no. 479), and a narrow-leaved form, with the immature 
fruit similar to a common olive, from Molokai (no. 482). Leaves re- 
sembling those of Launu nobiUs. The four stamens, although unusual 
in the family, are not unprecedented, being occasionally met with in 
Chionanthus. 

Blume, followed by Fndlicher and De CandoUe, attributes to Chio- 
nanthus and Linoctera an exalbuminous seed and a thick embryo ; and 
De Candolle founds a tribe thereupon. But this is not the case in the 
original species, — C Virgtmctz, as I had long ago noted, and 0. {Lino^ 
ciera) Hfftutrina, as Charles Wright had observed upon the living plant 
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in Cuba, and I ha^e verified in the dried specimens, having the albu- 
men and flat cotyledons of Ole€L, I have no ripe fniit of the Asiatic 
species, but Dr. Hooker informs me that thej are truly exalbuminous 
in G. morUcoMLj purpurea^ S^c^ and also in the West Indian (?. eampa^a ; 
— from which it would appear that this character is here not even of 
generic importance. 

(7. Virginiea is occasionally threenseeded. 

Ja9m%ncu:e(B. 

JasMtnum tetbaqubtrum (sp. noT.) : erectum, glabrum ; fblik 
oppositis unifbliolatis, articulo petioli ottecaro, foliolo ovato-lanceolato 
seu ovato acuminato basi acutiuscula trinervi; pedunculis brevibos 
paucifloris ; calyoe fructifero tetraptero^ alls angustis deorsum in pedi- 
cellum longe clavatum decurrentibus sursum in dentes lineari-subulatos 
yerticales tubum 2 - d-plo snperantes productis. -^ Feejee Islands, on 
the mountain sunmiit back of Muthuata. In fruit 

J. gimpUcifoHum^ Forst (/. austraU^ Pen., and by some cl^cal 
mistake ^ /. gracile, Forst.," in Dr. Seemann's list) was collected on 
the Feejee and other islands ; and J. didymum^ Forst. (= J. divari^ 
catum, R. Br. and /. pannjhrumy Decaisne) on the Tonga and Samoan, 
as well as the Society Islands. 

* Apocf/nacea. 

Altxia bbacteolosa (Rich, in herb. Fic Exped.) : subscandens, 
glaberrima; foliis pierumque temis oblongis vel saUaaceolatis nanc 
obtusis nunc acumine obtuso apiculatis caudatisve basi acutis vel ro* 
tondatis supra nitidis transversim lineatis subkmge petiolatis; cymis 
axiUaribus plurifloris brevisBime pedunculatis petiolam vix super- 
antibus; pedicellis brevibus arete imbricato-bracteoktis ; braoteoUs 
ovato-triangularibns dorao carinatis intus concavis ciliolatis sepalis 
oonsimilibus ; corolla lutea longius tubulosa; stigmate imberbi; ova- 
riis glaberrimis, drupis subgloboMs breviter stipitatis. — Navigators', 
Tonga» and Fe^ee Islands. 

Var. fi, MACROCARPA : fructu olivseformi maximo (sesqnipoUicari) 
e drapellis 2-8 conflatis. A. macrocarpcij Rich, in herb. Fe^ee 
Islands. 

Yar. y. ANGiTflTiFOLiA : alte scandens ; foliis minoribus angusticNri- 
bus etiam sublinearibus. A. $UOaU^ Seem, in Bonpl. 1861, p» 257, 
nOb 310. Tonga and Feejee Islands. 
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Var. y. pabyifolia: foliia minoribas ellipticis (lJ-2-poll.); pe- 
duncalis paucifloris nunc elongatis, fractiferis pedolo bis longioribns. 
Feejee Islands. 

The other species of the collection are A, Hellatay from the same 
groups of islands, and from Tahiti and £imeo ; A, $canden$f only from 
the latter ; and the Sandwichian A. oUvafwrmiiy Gaud., to which must 
be referred A. tulcata^ Hook. & Am., and may be referred a small- 
leaved varietj, myrtiUifoUa. 

Cerbera Odollah, Gffirtn., from Tahiti, &c. (where it is not 
indigenous), must be Forster's and Guillemin's G, Manghas. 

Cebbeba lactabia, Hamilton (01 OdoUam of Dr. Seemann's 
collection) comes from Tongatabu and the Feejee Islands. So also 



OcHROSiA PARYIFLOBA, Hcnsl. {CerhercL^ Font) : it is named 0. 
eUiptica by Seemann, and perhaps it is Labillardiere's plant To the 
lamented Prof. HensloVs account may be added, that the ovaries are 
not really united except at their apices, that the ovules are eight, four 
on each margin of the suture, amphitropous, the micropyle superior. 

OcHBOSiA Sandwicensis, A. DQ is not in the collection of the 
Expedition, but is in Rem/s collection; the flower-buds almost an 
inch long, the narrow lobes of the corolla rather longer than the tube, 
which is glabrous within. Ovules 3 or 4 in each ovary. Seeds pel- 
tate on each face of the nearly complete false partition, exalbuminous ? 
Badide inferior ! 

Ltonsia Ljcns (sp. nov.): glabra; foliis ovatis subcordatis acu- 
tato-acuminatis ; calycis lobis triangularibus acutis brevibus; corolla 
fere glabra fauce tantum annulatim barbata; squamis nectarii dis- 
cretis glaberrimis ovarium subsequantibus ; capsula cylindrica leviter 
bisulcata. — Feejee Islands. This is probably the JBehites scah-af of 
Dr. Seemann's collection, no. 315, of which I have seen no specimen ; 
but it differs from the New Caledonian plant (judging from Labillar- 
diere's figure) in the pointed leaves, the general smoothness, smaller 
and acate calyx-lobes, glabrous nectary and ovary, terete capsule, and 
nearly glabrous corolla, within having a bearded ring instead of five 
vertical bearded lines. Of his Lyansia, Brown well remarked that it 
is ParsormtB ntmis affinis. The best distinction is to be found in the 
thickish lobes of the corolla, essentially or nearly valvate in estiva- 
tion ; so that here, rather than in Parton^a^ belongs P. ventricosa of 
F. Milller. 
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Alstonia, R. Br,, subgen. Dissurasperuum. Semina undiqae 
aeqaaliter et creberrime ciliato-plumosa, baud vero oomosa, basi i^i- 
ceque in acumen vel caudam producta, cauda superiori apice bifida : 
albumen tenuissimum. Corollas lobi lineari-lanceolati, s&stivatione si- 
nistrorsum (sensu Candollii) convoluti : faux barbata. — Frutices vel 
arbusculse insularum, foliis oppositis, petiolis angustissime marginatis 
basi pi. m. dilatatis, cjmis patentibus. 

A. (Dissuraspermum) costata, R. Br. {Echxtei^ Forst) Soci- 
ety Islands. Brown's doubt whether the cilia which fringe the seeds 
were elongated at the base and apex into a coma, evinced his usual 
caution. In fact, the seeds are not properly comose at all, but equably 
ciliate-fringed all round, the tails short, flat, and equally fringed with 
the rest of the margin, the lower one entire and rather blunt, the upper 
notched or bifid. The rudiments of one or both of these tails are to 
be seen in A, ophtoxt/lotdes^ F. Mull., in which the hairs extend both 
ways into a coma. Forster's description of the seeds ^ margine c^n- 
drxca ** is, I presume, a lapsus for ^' margine cilicUa." 

A. (Dissuraspermum) plumosa, Labill., to which must belong 
our specimens from the Samoan and Feejee Islands, is more closely 
related to the foregoing than would be inferred from Labillardiere's 
plate, as that does not well represent the stigma (indusiate-appendaged 
below, and with sharper lobes above), nor the calyx, which is five- 
parted to the base. But the seeds are not badly figured, except that 
the long tails are flat in our specimens, rather than exactly filiform. 
These two species might be wholly detached from Alstonia with better 
reason than Blaheropus has been. 

Ascleptadaceee, 

Tylophora Samoensis (sp. nov.) : herbacea, volubilis, fere glabra ; 
foliis cordatis acuminatis membranaceis ; pedunculis filiformibus peti- 
olo apice glandulifero longioribus ; umbellis plurifloris ; coroUis vires- 
centibus; coronse staminese foliolis subcarnosis lineari-oblongis apice 
acutiusculo antheras adsequante tantum a gynostegio liberis ; polliniis 
obovato-oblongis adscendentibus brevissime stipitatis. — Savaii, one of 
the Samoan Islands. Follicles 6 inches long, slender, smooth. 

Ttlophola Brackenribgei (sp. nov.) : volubilis, glabrum ; foliis 
ovatis subcordatis mucronatis ; pedunculis petiolum apice baud glandu- 
liferum subsequantibus ; umbellulis plurifloris ; floribus cameis undique 
glabris ; corona staminea e glandulis sen gibberibus camosis lateraliter 
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compressis usque ad apicem acutum adnatis (in sicco subulatis) anthera 
brevioribus ; polliuiis ovalibus juxta mediuoi stipiti brevi flexuoso af- 
fixifi adscendentibus. — Ovolau, Feejee Islands. Stigma depressed. 
Immature follicles smooth, short, acuminate-rostrate. Probably this is 
a congener of Endlicher's Hyhanthera biglandtdosay the pollen-masses 
of which are probably not so pendulous as is represented. The struc- 
ture of the androecium is very similar, but the coronal appendages are 
transversely dilated at the base, thence gradually tapering to an acute 
summit, the whole perfectly adnate to the back of the anther. In Dr. 
Wight's IphiHa {T, IphiHa and T, Govamiy Decaisne) I find the 
same structure, the fleshy appendages equally adnate and laterally 
compressed. 

Gtmnema subundttm (sp. nov.) : volubile, undique glabellum ; fo- 
liis membranaceis ovato-lanceolatis sen ovato-oblongis basi rotundatis 
vel subcordatis ; pedunculis petiolum adsBquantibus ; umbella saspius 
bifida ; corolla rotata 5-partita imberbi squamulis fere obsoletis sinubus 
instructa; gynostegio brevissimo. — Mountains of Muthuata, Feejee 
Islands. — To Gymnema both Gongronema and Bidaria must doubt- 
less be restored. The aestivation of the corolla, said by Blume to be 
valvate, is convolute, as described by Decaisne, in all the species I have 
examined, but in most of them the margins so slightly overlap that the 
estivation might readily be taken for valvate. 

Gtmnema stenophtllum (sp.nov.) : fruticosum,erectum (3-6-ped.), 
ramosissimum, fere glabrum ; foliis coriaceis linearibus basi attenuatis 
marginibus revolutis, costa subtus pilosula ; pedunculis axillaribus bre- 
vissimis ; corolla rotata alte 5-fida inappendiculata, lobis extus glabris 
intus tenuiter barbatis; gynostegio brevissimo; poUiniarum stipitibus 
gracilibus spiraliter contortis. — Feejee Islands, on the barren upland 
of Muthuata. This has recently been collected by Dr. Seemann (no. 
322), who has obtained it with young follicles. These are slender, 
almost as much so as the leaves, and smooth. The pollinia accord 
with the character of Sarcohhis, K. Br., but they are not ^ apice late- 
raliter pellucidse," as Miquel has it. Dr. Seemann takes this for a 
new genus, and indeed, as the genera are arranged by Decaisne, it 
does not accord throughout with either Bidaria, Gonffranemay or Gym- 
nema proper, while the erect habit is also peculiar. But if the two 
former genera be restored to Gymnema, the present plant could not 
well be excluded. 

HoTA bicabinata (sp. nov.) : scandens ; foliis glabellis subcamosis 
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planis obscure penninerviis ovalibus seu ovatis breyissime abrapteque 
acuminatis basi rotundatis subcordatisve, lamina supra petiolam hir- 
tellnm glandulosa ; pedunculo pedicellis baud longiori ; sepalis lineari* 
oblongis ; ooroUae albas extus glabra intus puberube lobis ovatifl acutis 
planis; corons staminesB foliolis incrassatis, disco obovato concavo 
angulo interno longiuscule acuminato, marginibus baud reyolntis, dorso 
eximie bicarinato. — Samoan, Tonga, and Feejee Islands. This maj 
be Forster's AMclepias vohdnlis (non Linn.), from Tanna. It is the 
ffof/a BiUardieri, no. 819, of Dr. Seemann's list ; but hardly that of 
Decaisne. For the pieces of the stamineal crown are strikingly acu- 
minate, instead of ^< angulo interiore obtuso." 

HoTA DiPTBRA, Sccmann, no. 320, we have also from the Feejee 
Islands, along with other indeterminable spedmens equally without 
flowers or fruit. 

OonvolvulacecB, 

Jagquemoktia Sandwicensis ((hnvobmlus avcdifoHtu, Hook, ic 
Arn., non Yahl. IponuBa ovalifolia, Chois. pro parte) : villoso-pubes- 
cens, nunc glabrata ; caulibus e radice tuberosa procumbentibus ; foliis 
camosulis obovatis cuneato-oblongisve emarginatis vel oboordatis bre- 
yiter petiolatis ; pedunculis folium aequantibus 1 • d-floris ; sepalis 8 
exterioribus ovatis obtusis herbaceis, 2 interioribus multo minoribus- 
oblongo-lanceolatis acuminatis ; corolla calyce duplo longiore. — Sand- 
wich Islands ; common. Root, according to Dr. Pickering, tuberous 
and edible. Stigmas elongated-oblong, flattish. 

BoNAMiA Menziesii (sp. noY.) : caule lignoso decumbente ; nunis 
volubilibus, junioribus herbaceis cum foliis ellipticis utrinque obtusis 
vel retusis (supra mox glabratis) aurato-tomentulosis ; pedunculis axil- 
laribus unifloris recurvis, fructiferis deflexis ; sepalis rotundatis coria- 
ceis sericeis ; stylis 2 basi connatis ; capsula OToidea coriacea eyalvi ; 
seminibus baccatis. — Sandwich Islands, where it was disoorered by 
Menzies. 

Yar. p, foliis oblongis sen ovato-lanceolatis acutis vel acuminulatis. 
Oonvobndus ovcdifoUus, var. ? Hook. &; Am. — Maui, Bemy, no. 420. 

We have abundant ripe fruit and a few flower-buds. Bemy's no. 
420 had dropped the corollas, but exhibited the styles. Corolla silky 
externally. Ovary 2-celled, each cell biovulate. Stigmas capitate. 
Seeds 4 or only 2, with a baccate-fleshy purple or crimson episperm, 
covering a hard seed-coat If Brown has rightly stated the difference 
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between B(mamia of Thouars and his Brewerioy the two genera can- 
not be maintained, and the older genus of Thouars must also include 
Siylitma^ Baf. Traces of the fleshj episperm are perceptible in B, 
Boxkirghn and in our B. {Stylisma) humistraUu 

HydrophyUg^eiB, 

The study of a Noma from the Sandwich Islands led to the ex- 
amination of all the species known to me, with the following re- 
sult : — 

NAMA, Linn. 

§ 1. Folia in caulem alato-decurrentia, obovata vel spathulata, pube 
molli villosa sen pilosa : rami procumbentek 

1. N. Jamaicensis, Linn. : pube breyi ; foliis late obovatis spathu* 
latis ; pedunculis brevissimis vel calyce brevioribus ; capsula oblonga 
demum patente vel reflexa. — Key West, Blodgett. Mexico and 
Texas, Berlandier coll. na 2049, 2062, 2298 ; Drummond, coll. 2, 316 ; 
Lindheimer^ no. 476, 642 (the latter with very large leaves) ; Wright, 
Gregg^ Ihvendherg, no. 189. 

2. N. BiFLORA, Chois.: villosa; foliis spathulato-oblongis ; pedun- 
culis plerisque in pedicellos filiformes (fructif. semipoUicares et ultra) 
bifurcatis ; capsula brevi. — Mexico, between Victoria and Tula, Ber- 
landier, no. 2200, not 220 as recorded in DC. Prodr. • 

§ 2. Folia in caulem baud decurrentia, stepius cinerea, nee incana : 

« Omnia in petiolum sat manifestum attenuata : radix dura, ^ ligno- 
sa,** perennis? 

8. N. ORiOANiFOLiA, H. B. K. : molliter dnereo-pubescens, caespi- 
toso-diffnsa ; foliis parvis (adjecto petiolo 8-6 lin. longis) obovatis seu 
spathulato-oblongis, venis subtus prominulis ; floribus ssepins geminis ; 
pedunculis caljce brevioribus; capsula ovali-oblonga. — If. origani- 
foUa & If. rupieola, Chois. Hjdrol; & in DC. hclf. suUncanQf 
Willd. in Bcem. & Schult 1. c. — Ni dichatoma, var. parvifoUa, Torr. 
Bot. Mex. Bound, p. 147. — This occurs in Berlandier^s collection as 
no. 2254, collected ^ between Santander and Victoria," Mexico, upon 
which specimens I suppose that Choisy's N. rupicola is partly found- 
ed. The JV. origanifolia figured and described by Kunth is, I pre- 
sume, of the same species. But the plant, as I suspect from the 
inspection of Berkndier's specimens, is not truly fruticaloBe, but is 

VOL. V. 48 
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rather an annual, with the base indurated, as is common in these drj 
regions late in the season. Dr. Torrey's fine specimens, from Santa 
Bosa, Chihuahua, Dr. Bigelow, and Monterey, Edwards and Eaton, 
accord with Berlandier's. 

** Folia sessilia vel basi attenuata vix petiolata (radix annua) : 
•f- Pube molli ssepius pi. m. viscosa cinerea vel hirsutula: sepala (mo- 
do generis) sursum dilatata. 

4. N. UNDUL ATA, H. B. K. Pube molli et hirsutula cinerea ; 
foliis margine ssepe undulatis, superioribus oblongis basi lata arete 
sessilibus, inferioribus oblanceolatis deorsum longe attenuatis ; fioribus 
breviter pedunculatis vel subsessilibus plerisque lateralibus; capsula 
elongato- seu lineari-oblonga. Yar. fi. {Macranthoj Chois. HjdroL t. 
2, f. 1) : foliis caulinis basi vix attenuatis ; pedunculis nunc brevibus 
nunc gracilioribus caljce aequilongis. — Mexico and S. Tex&s. To this 
I refer Berlandier's no. 2116 (the var. iS.), 1095, 1435, 2111, 2120, 
2195, 2215, 2328, 2525, and some specimens collected by Dr. Gregg. 
A fragment from California, collected by Mr. Wallace, seems also to 
be of this species. So is a plant collected at Fort Yuma by Major 
Thomas, in herb. Ton*. 

5. Nama dichotoma (Chois.): viscoso-pubescens ; foliis spathu- 
lato-oblongis oblanceolatisve basi attenuatis subsessilibus; fioribus 
plerisque in dichotomiis sessilibus vel pedunculis calyce dimidio bre- 
vioribus; capsula ovato- seu breviuscule oblonga. BydroUa dicho" 
toma, Ruiz & Pav. Fl. Per. 3. p. 22, t 244.— Taking Spruce's no. 
5802, from the Equatorian Andes, to represent Ruiz and Pavon's 
plant, with the alar flowers sessile and the corolla not exceeding the 
calyx, I refer to it Coulter's no. 916 from Mexico, and his no. 463 
from California ; in both of which the flowers in the forks are some- 
times nearly sessile, and sometimes short-pedunded, or short-pedun- 
cled lateral flowers come from the reduction of one fork to a short 
peduncle ; and the corollas are Arice as long as the calyx. But all 
the species appear to vary in this respect 

6. N. Sandwicensis (sp. nov.): pube brevi hirsutula cinerea; 
foliis spathulatis deorsum attenuatis; pedunculis terminalibus de- 
mumque lateralibus ssepius bifurcatis calyce fructifero longioribus; 
capsula ovali. — Sandwich Islands: Oahu, Macrae, Nuttall, Remy, 
no. 425. Sand-hills of Maui, Dr. Pickering and Mr. Breckenridge. 
Kauai, NuttalL Very much branched ; the leaves soon revolute, 4-6 
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lines long. Flowers small. Flower-stalks in fruit from 3 to € lines in 
length, divergent 

-1- -»- Hispida : sepala sarsum vix ampliata. 

7. N. HISPIDA : setis albis rigidis undique hispida ; foliis oblongo- 
linearibas seu spathulatis; floribus terminalibus demum lateralibus 
subsessilibua ssepe geminis vel subscorpioideo-seriatis ; sepalis angustis- 
sime linearibus ; capsula oblonga. N. Jamaicensis f Engelm. & Gray, 
PI. Lindh. 1. no. 130, non Linn. N, dichotoma, Torr. Bot. Mex. Bound. 
Surv. p. 147, excL var. N, hijloray var. spcUhulcaa, Torr. in Pacif. R. 
R. Surv. 5. p. 362. Texas and the Mexican borders of the Rio Grande ; 
Coll. Berlandier, no. 2385, 2443, 2486, and perhaps 1420 ; Drummond, 
m. no. 195 ; II. 309 ; Lindheimer, no. 130, and in later collections ; 
W. Texas and New Mexico, Wright, no. 493, 494, 495, 1585, 1586 ; 
Fendler, no. 643. Less hispid forms probably referable to this species 
are from New Mexico or Arizona, no. 1584, Wright ; from the moun* 
tains of San Antonita, New Mexico, Dr. Bigelow, and the same from 
Fort Yuma, California, Major Thomas, and from the same district by 
Fremont ; also Arizona, Thurber. 

§ 3. Folia hand decurrentia, abrupte longius petiolata, subtus pube 
sericeo-villosa argenteo-incana ; pedunculi cymoso-pluriflori, flori- 
bus pedicellatis pro genere maximis, corolla f-pollicari. ' 

8. N. SEBiOEA, Willd. ; Room. &; Schult. Sjst. 6. p. 189. i^. longi- 
Jlara^ Chois. Hjdrol. p. 20, t 2, f. 2, &; in DC. Prodr. Mexico : Coll. 

Coulter, no. 914, 915. 

♦0* Species dubia. 

N. HiRBUTA, Martens & Galeotti, ex Walp. Report. €. p. 565. 
Oaxaca, Mexico. 

BorraginacMB. 

Heliotkopium anomalum (Hook. & Am.): fruticosnm, depressum, 
strigoso-incanum ; foliis confertis lineari-lanceolatis basi attenuatis 
spathulatis ; cjmis pedunculatis glomerulifloris ; caljcis lobis inaequali- 
bus imbricatis 2 exterioribus ovatis seu oblongis, csteris linearibus; 
coroUsB tubo extus strigoso-serioeo caljce bis longiore ; antheris apidbus 
brevissime barbulatis primum cohaerentibus, nuculis 4 rarius 5-6 
scabris. LCthogpermum tnccmutn, Forst Peniacarya hdiotropioidety 
DC. — Coral Islands, and Sandwich Islands. 

Yar. /3. abgenteum : pube molliore densiore nitente incanom; flori- 
bus paullo m^joribus. — Sandwich Islands. 
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The anomaly of five nacoles to the fruit, which suggested Hookei^s 
specific as well as De Candolle's generic name, is so far from constant, 
that I could not detect a single instance in a long suite of specimens, 
although Dr. Pickering appears from his notes to have heen more 
lucky. I have found six nucules ; but a supernumerary carpel is not so 
extraordinary ; and this suggests that the five nucules, when this Dum- 
ber occurs, result from the abortion of one cell or half-carpeL In all 
essential respects this species is a Heliotrope, in which genus even the 
inequality of the sepab is not altogether unexampled. 

Without hesitation, we may reduce to the genus BeHoiropium Nnt- 
tall's Euploea (as I had already indicated), Endlicher's Schleidenxa 
{Preshiij Mart), and De CandoUe's PerUacaryOj and (with Fresenius) 
associate Toumefortta with it rather than with Ehreticu But the plant 
which (in Mem. Amer. Acad. n. ser. 6. p. 403) I had inadvertently 
referred to HeUatropium^ viz. H. Japomcum^ is only a variety (witb 
broader leaves and longer style) of Ammam's Arguzia (^Toumefintia 
Arguzioy DC), a connecting link between HeUoiropium § Bidiopkj^tum 
and Toume/ortiii. 

Considerations analogous to those which forbid the dismemberment 
of ffeUotroptum, point, though perhaps less directly, to the reunion 
under Coldenia of several plants which have been distinguished as 
genera.* 

« If we retahi ander CMmiia both StignoocarpuB, DC. and TV^idUo, Peis. (which 
is Gaiapagoa^ Hook, f.), and add Eddt/a^ Torr. (and even Piilooabfx, Torr.), a well- 
marked genus, of aniform floral characters and notincongruons in habit, will be the 
lesolt Otherwise we shall have four or five genera for barely twice as many spe- 
cies. The genus may be thus disposed in sections : — 

COLDENIA, linn. 

I. Fractns e nncnlis 4 trigonis dorso eonvezis intos fodebos plants arcta con- 
jonctis, crassis, cmstaceis. 

1. EucoLOBNiA, DC. Styli 2, breves. Fmctns globoso-qnadrilobos : nacol« 
geminatim subconnatsD, demnm partibiles. C. pbocumbxns, Linn. 

a. Steonooabpus, DC, Torr. Stylus btfidus. Fmctns globosns in nucnlas 4 
secedens. C oanbsoehs, DC. SUgnoearpn ocmefospv, Torr. in Padf. R. R 
Bep. 9, p. 169, t 7. 

n. Fmctus alte quadrllobns, e nnculis 4 (rel abortn paudoribos) oratis parris 
angulo intemo basi styli mediante tantom oonnezls, perioaipio tani^ 
). Eddta, Torr. Stylus supeme bifidus. Knenlss tenniler cmstacesB, papiUoeo- 

SCaVrtS. C. HISPIMBBIMA, TdT. L o., t. 9. 
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Ck>RDiA A8PE&A (Font) : pabe femiginea hirsiita, demam glabres- 
cens ; foliis membranaceis ovatis acnminatiB asperulis eupra glabratis, 
Berraturis subolatis ; floribus parris cjmoso-glomeratis ; caljce ovato- 
cylindraceo ferrugineo-Tillo80 10-6triato, dentibus 5 minimis subulatis ; 
coTollse tubo caljcem vix superante ]obis flestivatione inflexis et oor- 
rugatis longiore ; drupa ovata acuta nada, putamine 1 - 2-6permo. — 
Tonga, Feejee, Samoan, and some of the Coral Islands. A distinct 
and genuine Corc^to, but the specific name is unfortunate, for the 
leaves are by no means rough. — This is no. 886 of the Feejee collec- 
tion of Dr. Seemann, referred bj him to C7. Sprengelii^ DC, but it 
does not accord with Sprengel's detailed description. 

LabiaUe. 

Gabdoqiha pilosa (sp. nov.) : fruticosa ; foliis lato- seu rhombeo- 
ovatis petiolatis subserratis lineato-venosis baud coriaceis puberulis 
snbtus yix canescentibus ; verticillastris muUifloris ; caljcis hirsuti 
pedicello longioris dentibus subulatis, fauce intus nuda ; coroUis ^ coc- 
cineis" pilosis caljce (semipoUicari) triplo longioribus. — Andes of 
Peru at Bafios. Resembles G, rugoBa in the foliage, but the flowers 
are^much larger, the corolla elongated, &c It needs to be compared 
with (?. pulchellay H. B. K. ; but the branches are glabrous, and the 
leaves not tomentose beneath, nor coriaceous. 

Sphagele hast ATA (sp. uov.) : herbacea; foliis am]^ hastatis 
creberrime crenulatis utrinque cauleque cano-tomentulosis,' floralibus 
oblongo-lanceolatis sessilibus; cjmis laxis multifloris thyrsum elon- 
gatum efficientibus ; corollis " purpureis " tubulosis caljce triplo longiori- 

4. TiQuiLiA, Fen. Stylos billdiu vel diTiras. NochIib Isreii, nitids, tenaissime 

cnutacee. Embrjro generis, L e. cotyledones plansB, integrsB. C. dichoto- 
MA, Lehm. C. {Galapagoa, Hook, f.) Dabwini & tusoa. 

5. TxQuiLioPBis. Corolls tabas basi intus S-squamatns. Nncnltt fere mem- 

braniiGett. Cotyledones bipartitss, radicnlA ntrinqne aocmnbentes. Cast. 
JSqttiluB, C. NuTTALLii, Hook. Kew Joar. Bot. 3, p. 296. Itquilia parvt- 
foUoj Ntttt in herb. Hook. T. brevifoUa, Natt. herb, ex Torr. Bot. Mex. 
fionnd., p. 136. T. Ongmuh Torr. Bot. S. Pacif. Ezped. ( Calif. & Oregon ), 1 1 2. 

Ptilocaltz, Torr. in Padf. R. R. Rep. 1. c, t 8, where it is admirably fignred, 
may be regarded as a Stegnocctrpus^ with all bat one of the cells of the ovary sterilei 
these appearing as lateral yestiges on the cross-section of the monococcoos cori- 
aceous frnit. In this Tiew it is not likely to stand as a genus, unless 7T^i7ia also 
does. Those who regard the reduction here foreshadowed as too great, might be 
better satisfied with three genera, tis. CUdema, PtUocahfx^ and TiqmUaL 
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bus ; genitalibus sublonge ezsertis. — Sandwich Islands, on Moana Ha- 
leakala, East Maui, alt. 5,000 - 7,000 feet A most striking and distinct 
species : corolla an inch long, somewhat pubescent 

PHYLL0STE6IA, Benth. An examination of the now extant 
materials of this Sandwichian genus leads to the suppression of four of 
Bentham's species, and the establishment of as many new ones. Two 
of the latter constitute a peculiar section, and P.Jlorihmda maj be 
taken for another. The sections, and a key to the species, maj be 
presented as follows : — 

^1. Gbnuinjb. Bacemi Terticillastriflori, nempe yerddllastri 6 - 20-floii io noe- 
mo caalem tenninante dispositi, vel infimi (nnnc Insa onmes) axillaies. 
Corollfld albse. 
Calycis lobi tabo eqnilongt foliaoei, amplissimi : hinntiBsima. P. vatiSa, 

Calycis lobi tabo pi. m. bieviores : 

Fnictiferi ampliati, ezplanato-patentes, foliacei. Fedicelli ca- 

lycem sericeo-pubescentem subsquantes. P. grandiflora. 

Fnictiferi haad ezplanato-patentes (P. racemosa forte excepta). 
Glabra : pedicelLi graciles. 
YerticiUastri pluriflori, hand pednncnlati P. bmridai*, 

Yerticillastri 6-flori, cjrmoliB snpios peduncalatiB ! P. glabm. 

Hirsntissima : pedicelli breyes. P. hirmUa. 

MoUiter pabescens sea yUlosa. 
Pedicelli graciles calyce ssepissime longiores : pill patentes. P. parviflora, 
Fedicelli calycem cam corolla strigoso-pubesceDtem sabsB- 

qaantes. P. cfaoato. 

Fedicelli brevissimi plaiimi. 

Calycis lobi subalato-lanceolati tabam sobseqaantes. P. ttachyokUs, 
Calycis lobi ovati, obtasi, tubo breyiores. P. racemosou 

\ 2. Lateriflorjb. Bacemi simpliciflori (pedioellis aolitariis), breyes, ex axillis 
folioram inferioram. Corollae yiolaces, paryse. 
Lobi calycis hirsotissimi, tabo sequilongi, lineares. P,Jloribmda, 

\ 3. Haplostaohta. Spica simplicifiora terminalis, nada. CoroUe alb», tabo 
longo, lobis sabsBqnalibos crispis. Folia sabtas cano-tomentosa. 
Folia basi sat cordata : calycis dentes angostiy acati. P. haphttachjfa. 

Folia basi yix cordata: calyx repando-trancatas. P. tnmcata, 

Phyllostegia yestita, Benth. (racemo laxiore folioso,) takes in 
P. derUata^ Benth., racemo denso nudo, foliis floralibus plerisque caljces 
fructif. baud superantibus. 

Phyllostegia grandifloba, Benth. To this, I suspect, belongs 
Gaudichaud's Prasium fnacrophyUum also, but not Bentham's PhyBa- 
stegia rrutcrophyUa^ at least as to Macrae's plant, from which his de- 
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scription is principally drawn, and which I take for a form of P. parvi- 

Phtllostegia bbeyidens (sp. nov.) : glabra; foliis ovalibas argute 
dentato^errads ; racemo laxo brevi simplici, verticillastris multifloris ; 
caljce quasi truncato, dentibus brevissimis obtusis erectis ; corollse tubo 
dorso pubescente calyce duplo longiore (semipollicari). — Hawaii, in the 
forest of Monna Kea, alt 3,000 feet. Inflorescence as in P. grandiflora 
(except in the smoothness), i. e. the pedicels sessile or nearly so ; but 
more numerous, from 7 to 11 in each cymule. 

Yar. ? iS. AMBiGUA : caljce glaberrimo magis dentate, dentibus tubo 
quadmplo triplove brevioribus; corollae tubo caljce triple longiore 
(subpollicari) ; foliis subtus nunc parce pilosis. — West Maui. This is 
ambiguous between P. brevidens and P. grandifioray having the coroUa 
about the size and shape of the latter, and most of the leaves are spar- 
ingly pilose beneath. But the latter are sharply serrate, the calyces, 
pedicels (about 5 in each cymule), &c. are perfectly glabrous, and the 
calyx-teeth, although manifest and of the same form as those of P. 
grandifloroy are much shorter and hardly spreading. There is reason 
to suppose that this may be the same as a specimen which Menzies 
collected on Maui, which is preserved in the herbarium of the British 
Museum, and which Bentham referred to his P, Chcamssonis. In 
which case, if of a distinct species, as is likely, it should be named 
P. Menziesiu 

Phtllostegia glabra (Benth.) : undique glaberrima ; foliis ovatis 
serratis basi rotnndatis vel truncatis ; racemo laxo thyrsoideo, cymulis 
plerisque pedunculatis trifloris; lobis %alycis parvnlis breviter lan- 
ceolatis tubo dimidio brevioribus, fructiferis vix ampliatis subpaten- 
tibns ; coroUae tubo calyce 2 - d-plo longiore. Yariat calycis lobis angus- 
tioribus acutis, seu latioribus obtusis vel obtusiusculis, fructiferis baud 
rare tubo aequilongis ; corolla subpollicari vel dimidio minore. — Gaudi- 
chaud's plate of Prasium glabrum represents the largest-flowered form 
of this species. Bentham's PhyUottegxa glabra^ in Bot. Reg. and in Lin- 
naea, was described from branched specimens with smaller and proba- 
bly later flowers; his P. Ohamissonisy from a larger-flowered form. 
The corolla varies much in size, but I have never seen it rival that of 
P. grandiflora. 1 am persuaded, accordingly, that Bentham's P. 
Macrai and P. Chamissanu must merge under the original name, 
P. glabra. The species is the only one with pedunculate cymules, ex- 
cept the following. 
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Phtllostegia hibsuta, Benth. This is known only bj deflorate 
specimens of Macrae's collection ; but it is probablj of this genus. 

Phtllosteqia pabyiflora (Benth.) : molliter villosala vel pabes- 
cens; foliis ovatis sen ovato-oblongis serrato-crenatis basi rotundatis 
oordatisve ; racemo laxo glandaloso- sea viscoso-Tilloso ; verticillastriB 
pleromque 6-floris, pedicellis gradlibus ; caljds lobis breviter lanoeo- 
latis tubo B - 4-plo brevioribas, fructiferis yix ampltatis subpatebtibos ; 
corollse tubo puberulo caljce 2 - 3-plo longiore (semipoUicari). — Under 
this I combine the following: — 

Yar. a. Gaudichaudi (P. pcarvijhray Benth.) : foliis subtns molliter 
sea mollissime pubesoentibns ; racemis ssepe paniculatis ; iloribus par- 
vulis; corolla gracili; pedicellis saepias calyce (1^ lin.) multo longiori- 
bus (3-6 lin.) nunc tantum eequilongis. 

Yar. p, GLABBiUdCULA (P. maerophyUay Benth., praesertim pL 
Macrasi) : foliis cauleque snbpabescentibas vel glabratis ; floribas ma- 
joribus ; pedicellis calyce' (2-3 lin.) 2 - 3-pb longioribus ; verticillastiis 
interdum S-floris. 

Yar. y. MOLLIS (P. moUiSy Benth.) : andique mollissime velatino- 
pubescens, canescens ; pedicellis caljce brevioribos vel sabaeqaalibas ; 
corolla (4-5 lin.) calyce duplo longiore. 

Phtllostegia stachyoides (sp. nov.) : molliter pnbescens ; foliis 
OTato-lanceolatis acaminatis vix basi subcordatis crenato-serratis ; raoe- 
mo dense; verticillastris 10-14-floris; pedicellis caljce brevioribos; 
lobis caljcis glandulosi-puberali subulato-lanceolatis tabo paoUo brevi- 
oribus ; coroUae pubesoentis tubo calyce duplo longiore. — Hawaii, in the 
district of Waimea. Leaves Inuch like those of P. racemasa, bat 
tapering to an acute point, and scarcely at all cordate. 

Phtllostegia glayata (Benth.): pnbescens vel birsata pilis 
appressis, foliis ovatis sen ovato-lanceolatis subacutis basi rotundatis vix 
subcordatis crenato-serratis ; verticillastris 6- 14-floris, pedicellis caljoe 
subasquilongis ; lobis caljcis strigosi late triangulari-ovatis obtosis tube 
triple brevioribus ; corolla strigoso-pabescentis tubo caljce triplo lon- 
giore; stylo apice clavato. Yariat 1. foliis glabriusculis pedicellis 
fructiferis 2 -3-plo longioribus, 2. sericeo-villosa, canescens, lobis calyds 
paullo majoribus. — Style more clavate than usual at its summit, the 
upper lobe smaller and its stigma often abortive. 

Phtllostegia bagemosa (Benth.) : villosala sea tomentoso-pubes- 
cens ; foliis oblongis ovato-lanceolatisve obtusis basi saepissime cordatis 
crenatis; verticillastris 8-12-floris; pedicellis brevissimis; lobis oalycii 
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tomentalosi ovatis obtnsisdimis tubo dimidio brevioribus, fruotiferis 
aucda patentibas ; corolla pabescente caljce duplo longiore. — Brancbea 
of the style often unequal, the upper one being smaller, as in the pre- 



Phtllobteoia HAPL08TA0HTA (sp. no¥.) : cano-tomentosa ; foUis 
oordato-oblongis sen oordato^anoeolatis crenatis ; verticillastris bifloris ; 
floribus subsessilibus in spicam simplicetn virgatam digestis; caljcis 
dentibus lato subulatis erectis tubo 3 — 4-plo brevioribus ; corollas tubo 
longe exserto, lobis crispis. — Maui, on the sands of the low isthmus. 
Also gathered by Bemj on Hawaii. Calyx 3 or 4 lines long, cylin- 
draceous, a little curved, and the flower horizontally spreading in 
anthesis. Corolla white; the tube 8 or 9 lines long, the lips less 
unequal than in other species, the upper one and the three lobes of the 
lower lip rotund and with strongly undulate-crisped margins. Style of 
the genus. So of the fruit, which is apparently drupaceous when fii^sh, 
but is included in the ovoid and ne$trly closed fructiferous calyx. 

Yar. ff. LBPTOSTACHYA : foliis angustioribus e basi minus cordata, 
pagina superiore calycibusque minutim tomentulosis nee incanis ; flori- 
bus inferioribus dissitis. — On barren ridges of Eauai ; in flower. 

Phtllostegia tbungata (sp. nov.) : tomentulosa ; foliis lanceolatis 
crenulatis basi truncatis vel subcordatis subtus incanis; verticillastris 
bifloris; floribus in spicam simplicem digestis brevissime pedicellatis, 
infimis dissitis ; calyce puberulo glanduloso repando*truncato, dentibus 
brevisaimis latis obtusissimis ; corollse tubo elongato, lobis rotundatis 
subflsqualibus orispis. — Maui, Coll. Remy, no. 395. Closely related to 
the preceding. The two would be taken for the type of a distinct 
genus ; but I find no sufficient reason for their separation. 

Phtxlobtegia floribunda (Benth.): villoso-hirsuta ; caule rigido 
(bipedali) ; foliis ellipticis seu oblongo-ovatis acuminatis crenato-serratis 
basi rotundatis vel obtusis ; racemis brevibus plurifloris ex axillis fol. 
inf., rhachi pedicellis filiformibus calycibusque patenti-hirsutissimis ; lo- 
bis calycis linearibus tubo suo et coroUse "late violaceae " subsequilongis. 
— Hawaii, in woods of the district of Puna. Before known only from 
the specimen gathered (probably on Hawaii) by Nelson in Cook's last 
voyage, and preserved in the Banksian herbarium. Achenia fleshy, 
projecting from the open mouth of the fructiferous calyx. 

STENOGYNE, Benth., is the other Labiate genus peculiar to the 
Sandwich Islands. In all the species the corolla is more or less hairy 
or downy externally towards its siimmit, while the lower part of the 

VOL. V. 44 
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tube is apt to be glabrous or glabrate. The color is mostly rose or 
pink. The lips, indeed, are often '< subaequal " ; but it is the upper 
(not the lower) lip which surpasses the other, sometimes strikingly so 
when fully developed. This is especially the case in the small-leaved 
section, where the erect or falcate upper lip, produced much beyond 
the short and 3-cleft lower one, calls to mind the corolla of a OastiBeia. 
The bearded annulus is wanting in £^. rotund%foU<ij S. eordata, and 
nearly so in what I take to be S, macranthcL, therefore probably in S. 
sessilis. The stamens equal the upper Up, or are exserted beyond it 
The following conspectus of the species will be convenient 

* CorcUa exannulata. VeriiciBaMtn wspim S-flori, 
Folia longias petiolata : nerri calycis obsoleti. 
Hirsnto-hispida : calyx 5-fidiis : cor. lab. saperias prodactnm. S. macraiitka. 

Glabrata : calyx breviter dentatos : corollse labium superios 

inferiori vix longias : filamenta TiUosa I S. rotimdifilia. 

Folia Tix petiolata, glabra : calyx neryosns, S-lobas. 
Folia sabpetiolata : calycis lobi acati. S, cordaia. 

Folia arete sessilia: calycis lobi lati obtnsi. S. tmilis. 

* * QfroBa viUo8(Mtnnulala. . 

Folia majora, longias petiolata : yerticillastri B«epias 6-flori : labia corolls sabnqni- 
longa vel saperias paullo longias. 
Calycis nerri obscari, dentes breves obtasi. Folia sabmembranacea. 
Sabglabra, caule angalis hirsatis : folia rotnndata : pedioelli 

calycem vix sqaantes. 5. ealanunthoidei. 

Glabra : folia ovata, acuta : pedicelli calyce longiores. S^acrophuhrioida. 

Calycis prssertim fractiferi nervosi, lobi acuti : folia rigida. 
Erecta : folia ovata sea oblonga. S. rvgotat. 

Frocambens : folia oblongo- sea lanceolato-linearia : yerticil- 
lastri biflori. S. ariffu^folia* 
Folia panra, pleramqae petiolata : caales ramosissimi diffusi: rerticillastri biflori: 
coroUsB (viridalsB) fauoe minas ampliatie, labiam saperias insigniter pro- 
dactam : stamina exserta. (MicrophyUat,) 
Glabra : folia acate serrata vel incisa, basi angastata. S. mtcrophyQa. 
Hispida : folia oblonga, obtosa, grosse crenata. S. crenaia. 
Villoso-pabescens : folia rotnndata, basi trancata vel sabcor- 

data, grosse crenata. S. diffiaa. 

Stenogtne macrantha (Benth.?): pilis patentibus undique mol- 
liter hispida ; foliis subrotundis vel ovatis crenatis basi saepius cordatis 
Bubmembranaceis longiuscule petiolatis ; verticillastris 6-floris ; pedicel- 
lis calyce 5-lobo ssquilongis, utrisque hispidis; filamentis subnadis; 
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corolla (subpollicari!) fere exannalata extus sericea. — The above charac- 
ter is drawn from no. 381 of Bemj's collection, from Hawaii. It does 
not accord in several particulars with the character of Bentham's S. 
macrantha, drawn from a single specimen collected by Macrae. That 
is stated to have corollas an inch and a half long, ^ labio superiore viz 
inferiore breviore." In Bemjr's specimens the lower lip is decidedly 
shorter than the upper, the dilated orifice oblique. 

Stenogynb botundifolia (sp. nov.) : caulibns basi snffiruticosis 
acute tetragonis ad angulos prsesertim cum petiolis retrorsum hirsutis ; 
foliis glabratis rotundis crenatis basi truncatis vix subcordatis poUicari- 
bus ; verticillastris 6-floris ; pedicellis petiole dimidio brevioribus caljce 
glabro breviter dentate subssquilongis ; filamentis villosis ; corolla (10 
lin. longa) exannulata intus villosa. — Mouna Haleakala, E. Maui. 

Stenogtne cordata (Benth.) : glabrata vel prseter nodes barbatos 
glabra; foliis subpetiolatis ovatis basi pi. m. cordatis (pollicaribus) 
crenulatis ; verticillastris 2 - 6-fioris ; pedicellis brevissimis ; calyce in- 
sequali, lobis acutis, anticis tubo subaequalibus ; corolla exannulata, 
labiis fere sequilongis. — Hawaii and W. Maui. 

Stenogtnb sessilis, Benth., nearly related to the last, has been 
found only by Menzies. The specimens in the Banksian and Hookeri- 
an herbaria have larger, rounder, more rugose, and more closely sessile 
leaves than S. cordata^ the stem hairy on the angles, the lobes of the 
calyx broad and obtuse, and the downy corolla larger. 

Stenogyne galaminthoides (sp. nov.) : subglabra ; caulibus de* 
cumbentibus vel repentibus tetragonis ad angulos retrorsum hirsutis ; 
foliis rotundo-ovatis crenatis basi subcordatis truncatisve longiuscule 
petiolatis subfiaccidis (1 - 2-poll.) ; verticillastris 6 - 8-fioris ; pedicellis 
calycem vix sequantibus ; dentibus calycis obtusis brevissimis ; corollie 
elongatae supeme puberulse (ultrapoUicaris) labiis fere aequilongis. — 
Hawaii, in the forests of Mouna Kea, &c. Allied both to S, rottrndt- 
foUa and to S, scrophtdarioides. 

Stenogyne sgrophulabioides (Benth.) : glabra, divaricato-ra- 
mosa ; foliis ovatis acutis serratis basi rotundatis vel truncatis subflacci- 
dis, petiole gracili ; verticillastris sspissime 6-fioris ; pedicellis calyce 
breviter dentate longioribus; corollsd supeme pubescens labiis sub- 
aequilongis. — Hawaii. 

Yar. p, foliis oblongo-ovatis saepius acuminatis argutius serratis 
floribusque majoribus. S, Nebantj Benth. Phaopsis mantanay Nutt. 
— Hawaii and Oahu. 



Digitized 



by Google 



848 PR0CEBDINQ8 OF THE AMBRICAN ACADEMT 

Steitogtnb ttUGOSA (Bentb.) : sepias glabra vel g^abratit ; fbliia 
oofiadeis rigidid oblongis seu ovato-oblongis basi roiondatis yel truncads 
petiolatis crenato-serratis reticalatis nunc rugulosis ; verticillastris ple- 
rutnque 6-floris; pedicdllis caljce breyioribas; caljce subuueqaali, 
lobis saepius mucronato-acutis vel acutissimis tubum subasqaantibus ; 
corollas breviusculae labio inferiore pauUo breviore. — Yariat, 1. fere 
omnioo (corolla excepta) glaberriiiia, laevis, seu pedioellis calydbusque 
hirsatalis: 2. hirsatala vel hispidula, foliis nattc ragosid aspemlis: 
d. pube breyi molli induta, yertidllastriB 6 - lO^oris. — ^ Hawaii, 
broaght by most coilectors* 

Stekoqtne AKOtJBTiFOLiA (sp. noT.) ! glabetTitiia I canlibiis filifbr- 
mibas sarmentosis easpius procumbentibus ; foliis coriaceis oblongo- 
lineaHbus seu lineari-lanceolatis crennlato-serratis basi in petiolum 
angustatis ; verticillastris bifloris ; fbribus fere & rug&say lobis caljcis 
iiiferioribus tubo pauUo longioribus ; corolla giabrata. — Hawaii, in the 
districfc of Waimea. Possibly an extreme fbrm of the preceding. 

StekootiTe migbophtlla (Benth.) : glabra^ difibso-ramoeissima, 
subscandens; foliis parvis (i-^-poll.) oblongis grosae serratis vel 
incisis basi in petiolum marginatum angustatis ; Verticillastris bifloris ; 
corolla extus puberula, labio snperiore faloato longe prodaoto ; stamini- 
bus exsertis. — Hawaii. 

Stenootne orenata (sp. nov.) : bispida, ramoeissima, foliosis- 
sima; foliis parvis oblongis sen oralibus obttisis grosse orenatis br^ 
Titer (nunc brevlssime) petiolatis ; verticillastris bifloris ; C6rolla extus 
hispida, labio superiore longiuscule producto ; staminibtts exsertia. — 
Maui, OA Mouna Haleakala. Differs from the preceding in the his- 
pid hairiness, which is retrorse and aculeolate on the acute angles of 
the stems, in die blunt and crenate leaves, l^s uneqiMd Kps of the 
icorolla, &c 

Stenogtne diffusa (sp. nov.) : moUker villoso-pubescens, divari- 
cato-ramosissima ; foliis parvis rotundis grosse crenatis basi trancatis 
vel subcordatis (lj--2 lin. latis) petiolatis; verticillastris bifloris; 
calyds lobis obtusis; corolla extus pubescente^ labio superiore longe 
producto ; staminibuSs exscrtis. — Hawaii, ki forests of the district of 
llTaimea. 

A specimen of what may be still another spedeft of this small-leaved 
section was gathered on East Maui, with ovate-subcordate or deltoid 
leaves, ihciscly lobed, and with the diffuse branches dnereons^pubes- 
cent ; but the flowers and fruit are unknown. 
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Teucrium aboutum, R. Br. var. pinnatifidum : foliis laciniato- 
pinnatifidifl fere bipinnatifidis. — Hunter's Biver, New South Wales. 

The no. 859 of Seemann's Feejee oollectiony inadyertentlj named 
OoUui cUropurpureuSy is Plectranihus ForsUri^ 

AcanthacetB, 

Eranthebtom LAxtFLORUM (sp. nov.) : glaberrimum ; foliis ovato- 
seu lanceolato-oblongis ssepius acuminatis acumine obtuso; pedun- 
culis axillaribus petiolo longioribus CTmoso-tri - maldfloris ; bracteis 
oblongis parvis herbaceis ; pedicellis caljce longioribus ; laciniis 
caljcis setaeeo-snbulatis tubo bre^issimo pluries longioribus; corolhi 
^csmlea" hjpocraterimorpha, lobis ovalibus. — Sandalwood Baj, 
&c, Feejee Islands. A showy species, of the same group as E. hi' 
color; " shrub six feet high, ornamental." The color of the flowers, 
*^ blue," is stated on the authority of Dr. Pickering's notes. This and 
the following mixed were distributed by Dr. Seemann under the name 
of ^ GruptophyUum hortente^ — which throws much doubt on the as- 
signed difference in color. 

Eranthbmum insulabum (sp. nov.) : glabrum ; foliis ovatis lance- 
olatisve obtuse acuminatis; pedunculis axillaribus seu ramos ter- 
minantibus brevibus 1 - S-floris ; bracteolis minutis ; calycis laciniis 
subulatis tubo duple tripbve longioribus; corolla "purpurea" infundi- 
buliformi, lobis oblongis. — Feejee Islands, ''frequent and sometimes 
cultivated ; an ornamental shrub^ six feet high, with purple flowers." 
Tavau and Lifuka, Friendly Islands, Prof. Harvey. Perhaps varying 
into the preceding. Is Justicia tongxfoUa^ Forst. (J. nnvuxia^ Soland., 
appended by Nees to Anthaeanthtu) a congener of the above ? 

Chataoanthus rbpandus : glaber, elatus (fruticosus ?) ; folib 
ovato-lanceolatis seu oblongis acumine obtuso repandis sinuatisve mem- 
branaceis ; pedunculis cymoso-paucifloris ; corolla extas calyceque 
minutim pubescentibus. Jtuticia repanda^ Forst? Eranthemum re- 
pandumy Boem. & Schult. ? Anthacanthus repandusy Nees in DC. ? — 
Ovolau, Feejee Islands. The small flowers, anthers, &c correspond 
with the Cape species, upon which Nees founded his C9i€etaccaithus, 

DiCLiPTERA CLAYATA, Juss. Our materials fV'om Tahiti barely 
suffice to show that the plant is of this genus. The apparent contra- 
diction in Yahl's description, which puzzled Nees (Prodr. 11. p. 490), 
is readily harmonized by noting that the word ** bracteis " in the diag- 
nosis refers to the invducnJ valves, but in the appended remarks it 
applies to those bracts which subtend the ramifications. 
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Gesneriacea, Oyrtandrem. 

Of Gyrtandra Uflorc^ Forst, from Tahiti, the original of the genas, I 
have nothing to remark. The species inhabiting the Sandwich Islands 
I have been able to study under favorable circumstances ; the substance 
of the revision is presented in the following analysis and diagnoses. 

OyrtandrcB Sandvncenses. 

1. Floies mediocri, altra-semipoUicares. 

Folia cordata, ampla. 

Calyx rotatus, lobis ovatis : oyarinm yillosam. C, cordifblia. 

Calyx campanulatus, lobis lanceolatis : oyarinm glabram. C. platyphfia. 

Folia utrinque acuta vel acnminata. 

Calyx crateriformis brevitcr 5-loba8. C. Pkkeringiu 

Calyx cylindricas, breviter 5-lobiis. C. gnmdi/hra. 
Calyx campanulatus vel cylindraceus, 54das. 

Fedancalus commanis breTissimos. C. pcdudota, 

Fedancalus pcdicellis aBqullongus. C triflora. 

Calyx 5-partita8 : folia ntrinqne viridia. Yar. lysiosepala. 

Calyx 5-partitu8 : folia sabtus ferragineo-sericea. C ZenomoiKi. 

2. Flores pairi, baud semipollicares. 

Folia elliptica, sabtus canescentl-velatina: calyx S-fidus. C G€Bmodana, 

Folia lato ovata, subtns pniinoso-canescens ; calyx S-partitus, lobis 

lanceolatis. C. MaarmL 

Folia Qtrinque yiridia, oblonga sea lanceolata: calyx 5-partita8, 

lobis setaceis elongatis. C Menzieni, 

Ctrtandra cordifolia (Gaud.): viUosissima ; foliis rotundo- 
ovatis cordatis acuminatis argute dentatis supra hirsutis subtus calyd- 
busque dense tomentoso-viUosis subincanis (5 - 7-poll.) ; pedunculis 
plurifloris; calyce rotato angulato-quinquefido fere cequali coroUam 
subsequantibus, lobis late ovatis acuminatis ; ovario cum stylo brevis- 
simo villoso. — Oahu. Gaudichaud's plate pretty well represents this 
species, except that the shaggy pubescence is omitted, the leaves are 
not large enough, and the rotate calyx not expanded. 

Ctrtandra plattphtlla (sp. nov.) : foliis subrotundo-cordatis 
breve acuminatis (5-9 poll, latis) argute denticulatis supra hirsutulis 
subtus canescenti-pubescentibus, costis cum petiolis ramis calycibusqne 
pube ferruginea villosis ; pedunculis plurifloris ; calyce insequaHter 
quinquefido, lobis lato-lanceolatis corolla brevioribus ; ovario cum stylo 
gracili glaberrimo. — Hawaii, in forests. Stem 10 feet high. 

Ctrtandra Fickeringii (sp. nov.) : ferrugineo-villosa ; foliis ob- 
longo-lanceolatis utrinque acuminatis subserrulatis supra hirsutis sabtus 
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(pnBter oostas villosas) fiilvo- vel canescenti-pubescentibus ; pedunculis 
3 - 5-floris ; calyce crateriformi subaequaliter breviter 4 - 5-lobo corolla 
breviore, lobis late deltoideis. — Mountains of Oahu. Except for the 
caljx (which is ampliate in the manner of CI cordtfolia, but crateri- 
form or cyathiform rather than rotate, and much less lobed), and the 
soft fulvous down of the lower surface of the leaves, this might be taken 
for a variety of the next species. 

Ctbtandra triflora (Gaud.) : glabrata vel primum ferrugineo- 
hirsuta; foliis oblongis seu ellipticis utrinque acutis vel acuminatis 
serrulatis serratisve utrinque viridibus; pedunculis brevibus 2-5- 
floris ; calyce subsequaliter 5-fido cylindraceo, lobis lato-lanceolatis 
corolla brevioribus. 

Yar. a. Gaudichaubi : ramis foliisque prsster costam venasque 
paginae inferioris ferrugineo-pubescentes glabris ; calycis lobis tubo 
sequilongis. — Oahu, Hawaii. 

Var. /3. ARGUTA : ramulis cum inflorescentia ferrugineo-hirsutis ; 
foliis majoribus ovalibus caudato-acuminatis crebre argutissime serratis 
hirsutulis ; calycis (etiam fructiferi hirsuti) lobis tubo brevioribus. — 
Hawaii, in mountain forest. 

Var. y. ltsiosepala: calyce fere 5-partito; c«t var. /3. — Ha- 
waii, in deep forest 

Ctrtanbra orakdiflora (Gaud.) : foliis oblongis seu ovatis 
utrinque acuminatis subintegerrimis glabratis subtus pallidis puberu- 
lis, costa venis petioloque pube brevissima ferrugineis ; pedunculo 1 - 
2-floro bracteis foliaceis; calyce cylindrico breviter 5-lobo hinc saepe 
profiindius fisso corolla glabra pauUo breviore. — Oahu. Calyx, when 
well developed, an inch long ; teeth three lines long. To this probably 
belong (7. MuUicherianc^ Nees, and O, Ruckiana^ Meyen and Walpers. 
Ctrtandra PALUD08A (Gaud.) : *' suffruticosa," glabra ; foliis 
oblongis sublanceolatisve utrinque acuminatis serratis subtus pallidis ; 
pedunculis brevissimis nudis 1 - 5-flori8 ; calyce cylindraceo-campa- 
Dulato inasqualiter 5-fido, lobis triangulari-acuminatis, anticis tubo 
aequilongis ; corolla glabra ; fructu olivseformi. — This is most related 
to O. grandiflora, but is glabrous in the adult state, only the nascent 
leaves, &c. ferru^neous-pubescent. 

Ctrtandra Lessoniana (Gaud.) : foliis oblongis utrinque saepius 
acuminatis denticulatis supra hirsutulis subtus cum ramis pedunculis- 
que pube adpressa ferruginea sericeis ; pedunculis elongatis 1 - d-floris ; 
bracteis lanceolatis ; calyce 5 - 6-partito ; lobis ovatis seu ovato-lanceo- 
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latis oorolla extuB sericeo-villofia brerioribcu vel demnm flsqualibiis 
laxis ; fructu ovato. — Oaha. 

Var. /3. caljcis lobis ebngato-lanoeolatia ; corolla snbglabrata. -— 
West Maui. 

The deeply-parted diyisions of the calyx are at first oonsiderablj 
shorter than the corolla, but they enlarge with age: at first silky- 
yillous and ferrugineous, when old they are glabrate; they are not 
always so broad as Gaudichaud represents them, nor with such undo- 
late refiexed margins; sometimes they become merely broad-lanoeo* 
late; in the variety from Maui they are still narrower, and then 
occasionally six. Corolla white or greenish, as in all these species. 

Ctrtandra Garnotiana (Gaud.) : foliis eUiptiois vel obovatis 
utrinque sepius angnste acuminatis denticulatis supra hirsutulis sub- 
tus cum inflorescentia ramisque canescenti-velutinis ; pedunculis gra* 
cilibus S - 5-flori8 ; bracteis parvis ; calyce campannlato suboqualiter 
5-fido, lobis triangularibus tubo subsequilongis corolla extus hirsuta 
(4-5 lin. longa) subdimidio brevioribus. — Oahu. One of the small- 
flowered species. The fruit is figured by Gaudichaud as ovate. 

Ctrtandra Magrjbi (sp. nov.) : foliis lato-ovatis acuminatis den« 
ticulatis supra glabris subtus ramulisque novellis pruinoso-incanis, 
venis pubescentibus ; pedunculis brevissimis cymoso-multifloris ; calyce 
sequaliter 5-partito corolla pruinosa fructuque ovoideo mnlto breviore, 
lobis e basi lata lanceolatis. — Oahu, gathered by Macrae (1825), 
Gaudichaud (in voyage of the Bonite), and by Brackenridge. ^ Shrub 
10 feet high," but the branches collected are herbaceous. Leaves 4 to 
8 inches long by 8 to 6 wide. Bradts minute. Flowers veiy small 
for the genus ; corolla 4 j- lines long. Stamens not examined, only a 
single flower having been seen. Pistil of the genus. Immature fruit 
4 lines long, conical-ovoid or ellipsoidal, probably more or less fleshy. 

Ctrtandra Mbnziesii (Hook. & Am. Bot. Beech., p. 91, adn.): 
subglabra ; foliis quatemis (an semper ?) oblongis sen lanceolatis utrin- 
que acuminatis serrulatis; pedunculis petiolo brevioribus umbMlato- 
plurifloris; calyce 5-partitO) lobis elongatis subulato-setaceis coroHa 
vix semipollicari paullo brevioribus; fruct fere G, Macrm, — Not 
in our collection, but found by Gaudichaud in the voyage of the 
Bonite. 

As to the species of the Feejee Islands, the collection of the Ameri- 
can Expedition contains only three or four of the eight enumerated by 
Dr. Seemann, the characters of which he is about to publish. 
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Flire hundred and llrst meetliiSs 

December 9, 1861. — Monthly Mbbtino. 

The Vice-President in the chair. 

The Corresponding Secretarjr read letters of accepta9oe from 
Chief Justice Bigelow, Commander J. M. Gilliss, U. S. N., 
Professor James Hadlej, Jr., Ezra Abbot, Truman H. Safford, 
and Jules Marcou, who had been notified of their election into 
the Academy. 

Professor Cooke was added to the Committee on Captain 
Anderson's paper, on motion of Professor Peirce. 

Messrs. Peirce, Bond, Lovering, Winlock, J. I. Bowditch, 
and B. A. Gould were appointed a committee to wait upon 
Mr. Alvan Clark, and, with his consent, to examine and report 
upon a new and large telescope said to have been constructed 
by him. 

Professor Peirce presented the following 

Abstract of a Memoir upon the Attraction of Saturn^ s Rinff. 

The general formnla for the attraction of the ring is expressed by 
the aid of elliptic integrals. 

When the attracted point is in the plane of the ring, the formula of 
attraction assumes the simple form, 

E = B^ — i?i , 
in which 

In this formula 

r = the distance of the attracted point from centre of ring, 
p^ = the exterior radius of the ring, 
^ = the interior radius of the ring, 

br.log. i8:=7.8174Qa. 
VOL. V. 45 
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When the point is very near the inner or outer circumference of the 
ring, it is necessary to substitute for c'^ the more exact value, 

in which 2 5 = the thickness of the ring. 

If we put 

sin i^ = c^ 

this value gives, 

COS »„, — J IT — t^ — r4-^ — ' 

J^c« = log — . 

When the attracted point is near the plane of the ring, the attraction 
parallel to this plane is given by the preceding formula, and that per- 
pendicular to the ring is given by the formula, 

in which 

r+p r—p 

and z = the distance of the attracted point from the plane of the ring. 

It appears from these formulse, that, if Saturn's ring were one solid 
ring of uniform thickness, its tenacity must be sufficient to sustain, in 
the form of a wire, on the surface of the earth, a weight equal to six 
thousand miles of its own length ; that is, it must be six hundred times 
stronger than the strongest iix)n wire. The demand for a strength 
which so immensely surpasses all experience, is a powerful argument 
against this constitution of the solid ring. 

If the ring were subdivided into smaller rings, and if the plane 
of either of the secondary rings were not to pass through the centre 
of Saturn, this ring would vibrate back and forth perpendicular to 
its plane, and the whole time of oscillation would be the same as 
that of its revolution about the primary. The different rings would 
consequently have different times of vibration, so tliat they must con- 
stantly be in opposite phases of vibration. The average extent of 
vibration for aU the rings could not then be materially different from 
the average apparent thickness of the whole ring. 
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The following preliminary notice of a memoir was pre- 
sented : — 

On the Double Salts of Cyanide of Mercury, by William P. 

Dexteb. 

An investigation of some of the compounds of cyanide of mer- 
cury having already occupied me for a considerable time, I would 
beg leave to communicate the conclusions at which I have thus far 
arrived ; and would state that I am still engaged in the prosecution 
of this subject. 

For several of these compounds my analyses have led me to infer a 
composition differing from that assigned to them by previous investiga- 
tors. For example, the salts of cyanide of mercury with the chlo- 
rides of nickel and cobalt, to which Poggiale * gives the formulae 

NiCl, HgCy, 6 HO, 
2 CoCl, HgCy, 4 HO, 

I have found to be expressed by 

NiCl, 2 HgCy, 7 HO, 
CoCl, 2 HgCy, 7 HO, 

thus removing a difference which was certainly not to be expected in 
bodies so nearly related, and showing their conformity in constitution 
with the other salts of this class. 
The salt to which Desfosses f gives the formula 

KCl, 2 HgCy, HO, 

I find to contain two equivalents of water ; and for the analogous salt 
with chloride of barium, which, according to Poggiale, contains but 
4 HO, I get the formula 

BaQ, 2 HgCy, 6 HO ; 

it then agrees in composition with the corresponding salts of strontium 
and calcium. 

The cyanide unites also with chlorides of the type R2 Cls ; I have 

* Compt. R«nd., XXIII. 762. 

t Gmelio, Handb. d. Org. Ch. Bd. I., 8. 417. The original memoir in Joum. 
Chim. M^, YL 261, is not accessible to me. 
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formed and analyzed the compoand with perehloride of iroa. Its 
formula is 

FejCHs, 4HgCy, 7 HO. 

I hope to get similar salts with AlgCn,, Be, CIs, and perhaps with 
Cr.CV 

For the salt of cyanide of mercury and chromate of potash, first 
described by Gaillot and Podevin,* Rammelsbergt has found the 
formula 

2 (Ko,CrO,), 3 HgCy, 

which was changed by Poggiale I to 

(Ko,CrOs), 2 HgCy. 

An analysis of this salt has given me results agreeing vetj neariy 
with those of Rammelsberg, with the addition of one eqnivalenl 
of water, which has been hitherto overlooked. Its formula would 
then be 

2 (Ko,Cr03), 3 HgCy, HO, 

The analyses of the compound which has been mentioned as con- 
sisting of 

BaCl, 2 HgCy, 6 HO 

have shown that the campositton of this saU is not constanty and is itoC 
in exact accordance mth the laws of chemical proportion. The above 
formula requires 16.73 Ba, and 48.77 Hg in the hundred. In the salt 
as I have obtained it, the barium is always deficient in quantity and 
the mercury in excess. The barium has been found as low as 13.4, 
and I have never found it higher than 15.69 ; while the mercury 
varied from 54.3 to 50.5. In general, the smaller the excess of chlo- 
ride of barium in the solution from which it crystallizes, the less ba- 
rium and the more mercury will be found in the salt. In some of the 
cases, those which gav« the extreme numbers, this may very probably 
be owing to a mechanical admixture of cyanide of mercury, the crys^ 
tals of which formed at the same time with those of the double salt, 
and, as I shall on another occasion show, cannot always be distin- 
guished from them. It is possible, too, that there may be a compound 

* Benelias, Jahnb^ VI. 183. 

t Pogg. Ann., Bd. XLH. S. 181, and Bd. LXXXY. 8. 145. X Im.A 
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of chloride of barium with more than two equivalents of cyanide of 
mercury, and that the analyses were made upon mixtures of the two 
salts. But the existence of such a body has never been shown, nor do 
we know an instance of a chloride, iodide, or bromide combining with 
cyanide of mercury in any other proportion than one equivalent to 
two. The salts of chloride of nickel and chloride of cobalt which I 
have mentioned, and a salt said, also on the authority of Poggiale, to 
be composed of 

2 NH,a, HgCy, 

are the only exceptions to this statement which I have been able to 
find. In other instances, as in that of the subjoined analysis, which 
was made upon large, perfectly defined, and carefully chosen crystals, 
deposited by spontaneous evaporation from a liquid containing a con- 
siderable excess of chloride of barium, such an explanation seems to 
me entirely inadmissible. The analysis gave 





(Meulktod. 


Fonnd. 


Ba 


16.73 


15.69 


a 


8.66 


8.12 


2Hg 


48.77 


51.82 


2Cy 


12.68 


13.84 


6 HO 


13.17 

• 


11.53 (Jbj difference), 



A direct determination of the water upon another portion gave 6 HO 
= 11.63. 

The above is one of thirteen analyses of tins salt, and is chosen 
for no other reason than that the crystals were carefully selected, 
and that its accuracy is vouched for by the agreement of the direct 
determination of the water with the determination by difference. The 
water was determined directly in two other cases, and the variation 
from the detennination by difference found to be less than one tenth 
of one per cent To control still further the exactness of the analyses 
and the purity of the double salt, the chlorine was in one instance de- 
termined ; the analysis gave 7.98, the quantity required by the barium 
present was 8,01. The cyanide of mercury used was also analyzed by 
the same process, and with the addition of the same reagents which 
had been employed in the analysis of the double salt ; the result dif- 
fered from the calculated composition only by one in the hundredths of 
a per cent In all the analyses the deviation from the composition 
of the theoretical or normal salt is unmistakable, and is the more 
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striking when the perfect crystalline structure of the body is consid- 
ered. I have observed a similar abnormal composition in the salt of 
chloride of strontian, while the salt of chloride of potassium, for exam- 
ple, even when crystallized in the most confused manner, has a compo- 
sition agreeing completely with theory. 

Reserving further discussion for another occasion, when the subject 
shall have been more thoroughly investigated, the following is the view 
which I am at present inclined to take of this, as well as of some other 
cases of similar nature. 

The body in question may be regarded as composed of normal salt, 
of definite atomic constitution, to which is added a certain ezcesSy varia- 
ble in amount, of cyanide of mercury ; which latter u not combined 
chemically with the nominal salt, but enclosed like a foreign body in the 
interstices of its crystalline structure. If this view be correct, the water 
and barium should be present in the abnormal in the same relative pro- 
portion in which they exist in the normal salt ; and if the excess of cy- 
anide of mercury be deducted from the total salt analyzed, the barium 
found should be in the same proportion in the residue as it is in the 
normal salt The one of which conditions is virtually included in the 
other. 

The abnormal crystals of this salt, which I have examined, agree 
pretty well with these conditions. Omitting details for the present, it 
may be stated that the water thus calculated on the barium found is in 
general deficient by about 0.5 per cent ; it agreed in one case very nearly 
with the theory, and was found once to be 0.7 per cent in excess. In 
this case unusual and perhaps inadmissible means had been taken to 
remove adhering moisture. The salt is permanent in a not too dry 
air, but in the air of a heated room, or in air kept dry by means of 
sulphuric acid, it effloresces and loses at last nearly the whole of its 
water of crystallization. When it is considered that the only means 
we possess of drying such a salt without expelling the water essential 
to its crystalline constitution is the mechanical operation of pressure 
between paper, the above-mentioned deviation from theory, amounting 
to 6 or 7 milligrammes on the quantity taken for analysis, may not be 
thought to exceed the limits of the unavoidable errors of observation. 

Should this view be borne out by further investigation, and should it 
be admitted that crystallized bodies may hold certain of their constitu- 
ents, or even foreign substances, in a state not of chemical but of physical 
or crystallographic combination, this property would serve to explain the 
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apparent inexactness of certain chemical analyses, as well as facts in 
mineralogy which at present are not reconcilable with the laws of 
atomic proportion ; and would show that, where a deviation from these 
laws is coexistent with crystalline structure, such deviation may be 
merely apparent, and the crystalline form in reality dependent upon 
the presence of a body possessed of a definite atomic constitution. 

Dr. G. T. Jackson exhibited a fragment of the Dhurmsala 
meteorite, which had been presented to the Boston Society of 
Natural History by the Governor-General of India. 

Mr. Safford announced the results of his calculations on the 
perturbations of Uranus. 



Flire hundred and seeond meeting* 

January 14, 1862. — Monthly Meeting. 

The President in the chair. 

The Corresponding Secretary read various letters relative to 
the exchanges of the Academy. 

F. H. Storer having declined to serve on the Rumford Com-' 
mittee, Prof. Winlock was chosen to fill the vacancy. 

The Report to the United States Government on the 
Physics and Dynamics of the Mississippi, by Gapt. Humphries 
and Lieut. Abbot, of the U. S. Topographical Engineers, 
received by the Academy from the authors, was referred to 
Professor Peirce. 

W. P. Dexter communicated the following paper, viz. : — 

Remarks upon the Recent Determinations of the Atomic Weight 

of Antimony. 

The atomic weight of antimony has been successively investigated 
by Berzelius, Eessler, Schneider, H. Rose, myself, and Dumas. Very 
recently Eessler has revised and repeated his determinations, and 
arrived at a result which " completely agrees " * with that previously 

* " Welches (das Atomgewicht) sich nun nach meinen spateren Vennchen aU 
darchaiu nbareinstimmend mit dem von Dexter gefhndenen heransstelll." — Pogg. 
Ann., Bd. CXIII. S. 134. 
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obtained by me. I have hitherto abstained from making any remaib 
upon these researches, or from entering upon anj defence of my own 
work, from the conviction that a determination of an atomic weight, if 
correct, would certainly be in the end reoeived, and if incorrect, would 
as certainly be superseded by a better. 

The equiTalent f^ond by Berzelins* was 129, when reduced to the 
scale on which H = 1, and it is remarkable as being the only instance 
in which a grave error has been detected in the numerous determina- 
tions to which he devoted a large part of his life. 

Passing over the equivalent of Berzelius, which is now admitted to 
be altogether too high, the other determinations may be divided into 
two classes ; those of Schneider and H. Rose, which place the equiva- 
lent at about 120, and those of Kessler, Dumas, and myself, which 
give a number not varying much from 122. Kessler claims to have 
been the *first to show the error in the equivalent which had been uni- 
versally adopted on the authority of Berzelius. His earlier experi- 
ments gave 123.58 to 123.84 for the atomic weighuf 

A few months later appeared the elaborate research of R. Schneider 
of Berlin.} A native sulphide of antimony, said by him to be free from 
appreciable quantities of arsenic and the metals by which it is usaally 
accompanied, served as the basis of this work. The sulphide was 
reduced, at a temperature just sufficient to fuse it, by a slow stream of 
pure hydrogen. The loss of weight, after applying small corrections 
for a minute quantity of quartz present, for a portion of the antimony 
volatilized, and for a trace of sulphur retained by the reduced melal, 
gave the necessary data for the calculation of the atomic weight 

It is an invidious task, especially for a fellow-laborer, to examine 
into the causes of error in a work so elaborately and conscientiously 
executed. The results show, however, and Schneider himself ad- 
raits the presence of, some constant error, in consequence of which the 
proportion of antimony in the sulphide seemed to increase regularly 
with the quantity of material operated upon. So that those determina- 
tions gave the highest atomic weight in which the largest quantity of 
sulphide was employed. I am inclined to think that the error may 
have arisen in part from the action of the flame upon the glass of the 



• Schweigg. JoaniM Bd. YI. S. 144^ and Bd. XXII. S. 69. 
t Pogg. Aim., Bd. XCV. S. 904. 
t Ibid., Bd. XCVIII. 8. 293. 
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tube in which the reduction was effected. It is stated by Stas,* that 
** all kinds of glass, when long exposed to a red heat in contact with 
the flame of alcohol or of gas, lose slowly, but continuously, in weight*" 
This loss would have apparently increased the amount of sulphur in 
the sulphide, and so have led to a too low valuation of the atomic 
weight That *this is not the only constant error is shown by the fact 
that those determinations gave the highest equivalent in which, the 
quantity of substance being the largest, the glass was longest exposed 
to the action of the flame« 

Secondly, these experiments were made with a native sulphide of 
antimony ; their success depended upon its purity, and upon its having 
the precise atomic constitution attributed to it On the first of these 
points we have the opinion of Berzelius, that ** native compounds are 
never sufficiently pure to be used in such researches.'' f We know by 
the experience of Dumas, of Erdmann and Marchand, and of Scheerer 
in the detennination of the atomic weights of calcium and magnesium, 
how difficult-* it is to detect and make allowance for the presence of 
minute quantities of foreign bodies ; and every one who has worked 
with antimony will admit that the difficulty in this case is still greater. 
On the subject of the precise atomic constitution of these native com- 
pounds I have long had doubts ; and the paper which I recently had the 
honor of submitting to the Academy shows that they may not be with- 
out foundation, even when the body can be obtained in well-defined 
crystals. 

Whatever may be thought of these doubts, which it is indeed easy 
to raise about the best-executed work, ihefaet of the dependence of 
the atomic weight in Schneider's experiments upon the quantity of 
matter operated upon, seems to me sufficient to destroy confidence in 
bis results. I have, accordingly, not calculated the probable error of 
his determinations ; his extreme numbers are 120.08 and 120.58, the 
mean of eight being 120.8. 

Professor Rose's work | was published rather as a confirmation of 

* " Sans exception aneane, tout verre chaaff^^ longtemps an rouge dans la 
flamme de raloool on da gaz ^lairant, dtmmue de poids lenlement, mais constam- 
ment." — Becherches snr lea Rapports B^ciproques des Poids Atomiques, (Broz- 
elles, 1S60J p. 17. 

t "Lea compost natarels ne sent jamais assez purs pour dtre propres k des pa- 
reilles recherches." — Traits de Chimie, (Paris, 1847J Tom. lY. p. 529. 

t Fogg, Ann., Bd. XCVHI. S. 456. 

VOL. V. 46 
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the equivalent obtained by Schneider, than as an independ^it research 
upon the atomic weight He gives as fmstworthj the result of bat 
one analysis of the chloride, and that not made by himself. From this 
he derived the number 120.7. 

Of the researches which place the atomic weight at about 122, my 
own * was the first in point of time, and was commenced before the publi- 
cation of that of Schneider. After attempting without success to deduce 
the atomic weight from the quantity of gold which a known weight of 
antimony could precipitate, with the view of rendering as small as pos- 
sible the influence of the errors of the operation upon the result, the 
determination was finally effected by oxidizing the pure metal by 
nitric acid, and ascertaining the weight of the resulting antimoniate of 
oxide of antimony. That this body has really the composition SbOf 
was also proved by a separate experiment The process, besides its 
simplicity and accuracy, has the advantage of giving the atomic weight 
directly dependent upon that of oxygen. In ten determinations the 
equivalent was found from 122.24 to 122.48. The most probable value 
is 122.33; and the probable error of the individual determinations 
is 0.05. 

In the last edition of the Hdndworterhuch der Chemie f this determi- 
nation, is spoken of as being not so accurate (wenxger genau)y by which 
is probably meant that it is not so correct, as that of Schneider. As no 
reason whatever is given for this opinion, I do not think it calls for 
any other remark than that the writer, H. Bolley, apparently had not 
read the paper which he thus criticises. For in the very next article,} 
by the same writer, the determination of chloride of antimony by means 
of the double chloride of gold and potassium is recommended ; although 
this process had been thoroughly tried by me, in the hope of making it 
available in the determination of the atomic weight, and stated to lead 
to completely erroneous results. That this process had given Pro- 
fessor Rose apparently satisfactory results when the equivalent of an- 
timony was taken at 129, would not generally be thought a good reason 
for supposing that it would give equally good ones when the equivalent 
was found to be oi9y 120. In fact. Rose has since admitted in a 
similar case, and referring to my experiments, that the process must 
be abandoned. § 

* Pogg. Ann., Bd. C. S. 563. \ Fogg. Ann., Bd. CX. S. 541. 

t Braunschweig, 1858. Art. Afdimon,, Bd. U. S. 43. 
} Art Antimon»f BetUmmung und Trennung, S. 56. 
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In another article of the same work, the objection is raised that " the 
antimoniate of oxide of antimony (Sb04) always contains excess of 
oxide/'* This is, so far as I know, mere assertion, utterly unsup- 
ported by facts. On the contrary, it is stated in another article of the 
same volume of the same work,t that the body in question is obtained 
in a state of purity by '' ignition of nitrate of antimony or of antimonic 
acid " ; that is, by the very operation by which it was obtained in the 
determination of the atomic weight The origin of this assertion may, 
I think, be traced to a passage in Schneider's paper,^ in which he says 
that " there is no proof that this substance (SbO^) does not give off 
oxygen when strongly ignited " ; and that to this cause may perhaps 
be ascribed the difference in the results of the earlier and the later 
determinations of Berzelius. But Schneider made no experiments 
himself to prove that it does give off oxygen, and it is not probable 
that, were this the case, the fact would have remained unobserved by 
Berzelius.§ 

Opposed to these unsupported assertions we have the general expe- 
rience of chemists, and the high authority of Bunsen in particular, 
who declares that ^ the best way of determining antimony is as anti- 
moniate of oxide of antimony, since ^s body is neither volatilized nor 
decomposed by ignition in contact with air." I Finally, it was shown 
by me, by direct experiment, that the product of the action of nitric 
acid upon metallic antimony has, after having been ignited, the compo- 
sition of antimoniate of oxide of antimony, viz. SbOf or SbsOg. The 
difference between the composition calculated upon this formula and 
that actually found was such as to indicate an error in the analysis 

* " Doch Bcheint ein Uebenchiiss von Antimonoxyd bei dem antimonsanren 
Antimonoxyd kaam za Tenneiden."— Art. Atomgeundite, S. 473. 

t Art. Antimoniffe Sawre, S. 78. 

I Loc, cit, S. 2d4. # 

\ The difference in his retnlts was attribated by Bexxelios himself to the fact 
that his earlier experiments were oondacted in vessels of glass, which were incapable 
of supporting the temperatare required for the complete conyersion of SbOs into 
Sb04. 

tl ** Was xanachst die Bestimmnng des Antimons anbelangt, so wagt man dasselbe 
am zweckmassigsten als antimonsaares Antimonoxyd, SbgOs, indem diese Oxyda- 
tions stafe bei dem Gliihen an der Lnft weder fliichtig noch zersetsbar ist." — OiUer' 
achadung und Drennumf des Aneniks vcm Aniiman und Zinn, Ann. d. Chem. n. 
Phys., Bd. CVL 8. 3. 
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somewhat smaller than the probable error of the indiyidiial determinar 
tions of the atomic weight* 

In the research of M. Dumas^f a known weight of chbride of anti- 

* Fogg. Ann., Bd. C. S. 577. An abBtract of the memoir referred to is i^ipended. 
Detrnninaium of the Atomic Weight of AnUmomf, By W. P. Dsxtbb. 

(Translated and abridged from the original Memoir in Foggendorff's Annals.) 

The antimonj nsed in the following determinations was prepared bj igniting 
commercial tartrate of antimony and potash, which had been preyionsly purified 
by recrystallization, with an eqnal weight of nitre, adding to the mass after it had 
become perfectly white a quantity of hydrate of potash equal to half that of the 
nitre employed, and keeping the mixture in fusion at a dull red heat for about half 
an hour. The fused mass was then poured into a clean iron reesel : it diasoWed 
easily and completely in hot water. The solution was filtered, and precipitated as 
metantimoniate of soda by a solution of common salt, from which the magnesia 
which it always contains had been separated by means of carbonate of soda. The 
metantimoniate of soda was washed first by decantation, and then upon a filter. 
It was then digested with nitric acid to remove the soda» and finally repeatedly 
washed, by decantation, with dilute nitric acid. 

The hydrated antimonic acid was dried and reduced to the metallic state by ig- 
nition in a porcelain crucible thickly coated with charcoal. To make sure that the 
metal should take up no impurities from the charcoal, the latter was used in the 
state of lampblack, deposited by a lamp fed with oil of turpentine and burning 
under a large poreelain vessel filled with water. The coal thus obtained is abso- 
lutely free from all inorganic impurities, and bums without leaving the slightest 
trace of ash. 

The antimony procured by this process contained sodium, reduced with it from 
some of the soda which had resisted the action of the nitric acid. It was finely 
powdered, mixed intimately with a fresh portion of antimonic acid, and again ig^ 
nited in a porcelain crucible. The metal collected in a button at the bottom cov- 
ered with a layer effused oxide of antimony. 

The atomic weight having been determined upon one portion of tiiis antimony, 
the residue was again frised in the same way with more antimonic add, and 
another determination made upon the product. The agreement of the two de- 
terminations showed that the sodium had been completely removed by the fiist 
fiision. 

As it was possible that the metal might retain oxide of antimony in combination, 
a third determination was made upon a portion which had been kept in fusion for 
half an hour in a current of dry hydrogen. The result, however, was not sensibly 
altered by this treatment 

The determination of the atomic weight was efi^cted by oxidizing Ae metal with 
nitric acid, and converting the residue, by ignition, into the compound of antimonic 
acid and oxide of antimony expressed by the formula SbOi or SbiOs. This pro- 

t Ann. Chim. Fhys., 3™ S^rie, Tom. LV. p. 175. 
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mony (SbCls) was dissolyed in a solntion of tartaric add, and the 
quantity of silver required for the exact precipitation of the chlorine 
determined by volumetric process. Four determinations, said to have 

€688 has the adTantages of Bimplidty in execation, and of giving the atomic weight 
directly dependent npon that of oxygen ; bnt in con8eqaence of the high equiva- 
lent of antimony the result is very moch affected by the unavoidable errors of the 
operation. This will appear when we consider that the atomic weight is connected 
with the obaerred values by the equation 

6h = -r-^« 
q—p 

in which p denotes the weight of metallic antimony taken, q that of the Sb04 ob- 
tuned, and the atomic weight of hydrogen is taken as unity. 

If we suppose that the whole error of the operation lay in the determination of q, 
and differentiate the above equation in respect to this value, we have 

and putting for Sb the value deduced from the determinations, vis. 12S.d4, and for 

p the number belonging to any one of these determinations, for example 3, we find 

that 

<f Sb = — 156(f^; 

or, that in this case a small error committed in the determination of 9 is multiplied 
about 156 times in its effect upon the atomic weight, and that this effect increases 
as the square of the atomic weight to be detennined. 

These considerations led to many trials of the possibility of deducing the atomic 
weight from the quantity of gold which a known quantity of antimony could precipi- 
tate firom an add solution of the double chloride of gold and potassium ( AuCU, KCl). 
These attempts proved ansucoessfnl ; the quantity of gold predpitated seemed to 
be dependent npon the amount of add in the gold solution, being greatest when 
the solution contained the least iiee acid. They showed that this process, which 
has been recommended for the quantitative analysis of mixtures of SbOi and SbOs 
is entirely unreliable. It was noticed that a solution of SbCla in hydrochloric add 
which had been digested with metallic antimony until it no longer gave a blue color 
with starch and iodide of potassium, acquired this property after having been ex- 
posed for some hours to the action of the air. It would seem that absorption of 
oxygen takes place with formation of antimonic acid, or the corresponding percblo- 
ride of antimony. A similar absorption of oxygen by the salts of arsenious acid 
has been observed by Fresenius.* 

The nitric add employed for the oxidation of the antimony was most carefully 
prepared from dislaUed sulphuric add, and the purest nitre of commerce from which 
every trace of chlorine was removed by means of nitrate of silver. It was still fur- 
ther purified by a second distillation from the same nitre, conducted at a tempera- 
ture below the boiling-point of the add, in order to prevent the possibility of any 
solid matter being carried over mechanically with the vapor. The add thus ob- 

• Ano. d. Gh. u. Pburm., Bd. XCIII. 8. 384. 
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been made with pure material, gave the numbers 122, 122, 122.20, 
and 121.94. The most probable value is 122.07, and the probable 

tained was not perfectly pore, bat left, when eraporated, a slight residue, probably 
arising from its action upon the glass of the retort. The amount of this residue 
was ascertained, and allowance made for it in the estimation of Uie weight of the 
Sb04. The balance upon which the weighings were made was from Oertling in 
Berlin, and was used for no other purpose during the work. The weighings were 
always effected by placing a brass weight of 50 grammes In one pan, while the plati- 
num crucible to be weighed was placed in the other, and brought into equilibrium 
with it by the addition of weights. The weights vrere made by Staudinger of Gies- 
sen expressly for this purpose ; they were entirely of platinum, fix>m 10 grammes 
downwards, and so accurately adjusted, that, although the balance indicated the 
0.00005 of a gramme, not the slightest discrepancy could be obserred in comparing 
different combinations of equal yalue. 

To preyent loss by efiferyescence in the action of the acid, the platinum crucible 
was provided with an arrangement consisting of a perforated plate of platinum fit- 
ting the inside of the crucible, and baring attached to it at some little distance a 
concentric disk of the same metal, and of greater diameter than the perforadon in 
the plate. 

The antimony was reduced to the finest powder in an agate mortar, and acted 
upon at first with a somewhat diluted acid, in order to preyent a too violent efier- 
yescenoe. But as the product then was chiefly nitrate of oxide of antimony, and 
it was possible, although not probable, that, if ignited in this state, a portion of the 
oxide might be volatilized, it was subsequently treated with concentrated add, to 
convert it as fully as possible into antimonic add, and evaporated in an air-bath 
to dryness. 

To protect the contents of the cmdble during the ignition from the reducing ac- 
tion of the flame, it was inserted in a hole in the centre of a plate of sheet-iron, a 
tightly fitting ring of platinum having been interposed between the crucible and the 
iron.* Of 14 determinations, 4 were rejected as unreliable; the results of the re- 
maining 10 are exhibited in the following table. 







Sb taken. 


Sb04 

obtained. 


Atomic Weight 
(O = 100). 


Atomic Weifbc 


2 


a 


1.7638 


2.2251 


1529.4 


122.352 


3 


b 


1.5909 


2.0069 


1529.7 


122.376 


4 


a 


3.0640 


3.8660 


1528.2 


122.256 


5 


c 


3.2896 


4.1501 


1529.2 


122.336 


7 


d 


1.7488 


2.2066 


1528.0 


122.240 


8 


d 


1.5186 


1.9157 


1529.7 


122.376 


9 


d 


3.1330 


3.9526 


1529.0 


122.320 


12 


h 


1.50265 


1.89585 


1528.6 


122.288 


13 


a 


2.0759 


2.61825 


1531.0 


122.48 


14 


e 


1.7944 


2.26355 


1529.9 


122.392 



The letters a, 6, c in the second column denote three different preparations of 
* For a more detailed description of the apparatus I must refer to the original paper. 
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error of the individual observations is 0.1, or twice that of my own 
determinations. No account is given of the process by which the 

anthnony ; d was formed by a second fosion of c with antimonic acid ; e hj fosion 
in a cnrrent of hydrogen. 

The probable valae of the atomic weight deduced from the ten obsenratxons by the 
method of least squares is 1529.2 for « 100, or 122.386 for H » 1 ; with a prob- 
able error, in the indiTidnal determinations, of 0.6 in the one case, and of 0.048 in 
the other. This error corresponds to an error in the operation somewhat less than 
0.000S gramme. 

For the composition of the antimoniate of oxide of antimony the probable value 

is 

8b 79.266 

4 O 20.734 

100. 

It remuns now to be shown, that in the antimoniate of oxide of antimony the 
antimony and oxigen exist in the exact proportion of 1 atom to 4, as has been 
assumed in the foregoing calculations. 

This composition was inferred by Berzelius from his experiments upon the sul- 
phide ; it seemed to me desirable that it should be proved by direct examination of 
the oxides. For this purpose the oxide precipitated from chloride of antimony by 
carbonate of potash or soda, which always retains traces of the alkali, was placed in 
a small platinum boat in a combustion tube, and a stream of dry carbonic acid, gen- 
erated in a self-regulating apparatus, led through the tube, till the air was completely 
expelled. The part of the tube in which the oxide lay being heated by a lamp- 
furnace, the oxide melted, and sublimed in beautiful and perfect crystalB, shooting 
across and filling up the tube. 1.52045 gr. of these crystals, which were proved to 
be entirely free from any higher oxide of antimony, gave by oxidation with nitric acid 
1.60385 gr. Sb04 : consequentiy 100 Sb04 may be regarded as containing 94.8 
SbOs. We have before found that 100 Sb04 contain 79.266 Sb ; hence the relation 
of tiie oxygen of SbO^ to that of SbO, is tiiat of 100 — 79.266 to 94.8 — 79ii66, 
or of 4.004 to 3.* 

It may be stated, then, as the result of this work : — 

1. That oxide of antimony cannot be determined quantitatively, as has been 
asserted, by means of the double chloride of gold and potassium. 

2. That solution of chloride of antimony, after having been exposed to the action 
of the air, will be found to contain a higher degree of oxidation of the metal. 

3. That the relation of the oxygen in the oxide, and in the antimoniate of the 
oxide of antimony, as shown by direct analysis of tiiese oxides, is that of 3 : 4 ; as 
has been hitherto assumed. 

4. That the probable value of the atomic weight deduced from ten observations 
is 122.34 ; the atomic weight of hydrogen being taken as unity. 

* If, conrenely, th« above experiment be need for the determination of the atomic weight, it 
glree the number 121.84. But It ie evidently nnanited to secure any degeee of accuracy ; for we 
hare only to admit an error tai the operation of 0.00085, that ia, leia than the probable error of 
the fbimer obsenratkuui, to derive finm it the same number, 129.34. 
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chloride was obtained, except that it was prepared with *^ very pare 
antimony and dry chlorine, and distilled several times over finely 
powdered antimony." We have, consequently, no guaranty for its 
purity beyond the assertion of the author. But this is a point upon 
which we are entitled to demand the most precise information in a 
work which claims not only to be an exact determination of a chemical 
constant, but also to decide the question whether the equivalents are 
or are not multiples of that of hydrogen. It is well known that upon 
this very point, the purity of the antimony obtained by a certain pro- 
cess, there was for a long time a disagreement between chemists as 
eminent as Berzelius and Liebig; and that it was finally conceded 
that the metal so prepared does contain an appreciable quantity of 
arsenic Now what proof have we that the antimony used in these 
determinations may not have been prepared by the process of Liebig? 
and that the trifling differences in the results of M. Dumas and myself 
may not have been caused by the presence of a minute quantity of 
arsenic, a substance difficult of detection when mingled with a large 
amount of antimony, and whose atomic weight is lower than that of 
antimony in the proportion nearly of 3 to 5 ? If it be considered 
unfair to M. Dumas to assume that his material was impure, it is 
certainly fair to demand that he should give the proof that it was not 

The properties of the chloride of antimony, also, are such as to 
render extreme accuracy difficult of attainment A body which at- 
tracts moisture with the utmost avidity, and which, if every trace of 
moisture be not excluded, gives on distillation a product containing 
free hydrochloric acid, is not one which would willingly be selected 
for the purpose of a normal determination. M. Dumas says that he 
tried without success to effect the determination by the reduction of 
the oxide and of the sulphide, and by oxidation of the metal with 
nitric acid.* 

But the last-named process gave Berzelius agreeing results, and I 
have shown that the accuracy of those obtained by myself in the same 
way is about twice that of the determinations made upon the chloride. 
It is not easy to believe that a process which has succeeded in the 
hands of others would offer any difficulty to so consummate a manipu- 
lator as M. Dumas. 

* " J'ai essay^ sans succ^s de determiner r^qaiyalent soit en i^oisant les flenrs 
argentines d'antimoine, soit en r^doisant le snlfore d'antimoine» soit en addifiant 
Tantimoine par Tacide nitriqne. Je n'ai obtenn par oes diven prooM^ que dev 
r^nltats trte-discordants." 
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An experiment of Mulder* deserves notice here, as showing the 
possible existence of a cause of error in the processes made use of 
both by Rose and Dumas. Mulder dissolved 1 gramme of silver 
and 0.18 gr. of antimony in nitric acid, added 5 gr. of tartaric acid 
to retain the antimony in solution, and then determined the silver by 
precipitation with a standard solution of salt He obtained 999.125 
instead of 1,000, while a similar experiment without the antimony and 
tartaric acid gave precisely 1,000 silver. Upon what this difference of 
nearly 0.9 milligr. depended was not Ascertained. It is not impossible 
that a trace of tartrate of silver may be precipitated with the chloride ; 
and if this be so, the chlorine would be estimated too high, whether 
determined volumetrically, as in the case of Dumas, or by weight, as 
was done by Rose ; and the atomic weight would consequently be 
found too low. 

It appears from the foregoing remarks that recent investigations 
may be considered as having led essentially to two different numbers 
for the atomic weight of antimony. That of these numbers, the one, 
120, was first deduced by Schneider, and is supported by a single 
analysis of Professor Rose. That the other, 122.34 is the result of 
my own observations, subsequently confirmed by the works of Dumas 
and of Kessler, of which the first differs only by a few decimals from, 
and the second agrees precisely with, the equivalent previously ob- 
tained by me. I have given the reasons which cause me to doubt the 
correctness of the equivalent assigned by Schneider ; I cannot think 
that three experimenters, working independently of each other and 
using different processes, would arrive at results so nearly identical, 
were these results very far removed from the truth. 



Five Imndred and tblrd meetlnip. 

January 29, 1862. — Statute Meeting. 

The President in the chair. . 

The Corresponding Secretary read a letter of acknowledg- 
ment from the Corporation of Brown University for a copy 
of the Memoirs of the Academy, Vol. VIII. Part I. 

Dr. John Dean, of Boston, was elected a Fellow, in Class 11. 
Section 2. 

* Die Silber-Probinnethode, toq G. J. Mulder, (Leipzig, 1859,) S. 165. 

VOL. V. 47 
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Alvan Clark, Esq., of Cambridge, in Class I. Section 2. 

Bight Bev. John B. Fitzpatrick, of Boston, in Class m. 
Section 4. 

Sir William Fairbaim, of Manchester, England, was chosen 
a Foreign Honorary Member, in Class I. Section 4, in place of 
the late Bobert Stephenson. 

Prof. Treadwell, in a communication upon improvements in 
heavy ordnance, took occasion to criticise a recent work upon 
this subject by Captain Bodman, U. S. A. 

The work in question is contained in a series of Beports made by 
Captain Bodman, of his experiments, performed, through a number of 
years, and at a very great expense to the government, and now printed 
in a very costly form, but not pubUshed, in the usual sense of that word. 
The experiments had for their uhimate object the improvement of 
cast-iron ordnance, and more especially to prove the value of a method, 
devised by Captain Bodman, of cooling the gun from its fluid state. 
To accomphsh this, he restores the old method of casting the gun upon 
a core, and passes through the axis of this core a stream of cold water. 
The purpose of this is to produce a more perfect equilibrium of the 
particles of iron than they possess when the cooling is performed from 
the outside surface, as is the case when guns are cast solid. This 
seems to be a good method for casting large guns, and the few experi- 
ments that have been made upon proving, to extremity, guns cast in 
this way, show in its favor. He produces, after all, but a cast-iron 
gun, and the labors of others, upon other materials, have established 
the fact that cast-iron guns and round shot are soon to give place to 
another generation, formed of a different material and upon an entirely 
different plan. But of this I shall speak hereafter. 

The first question now is, whether Captain Bodman's experiments, 
and the deductions drawn from them, are trustworthy. Now, the 
whole superstructure which he lays out, and proposes to raise, depends 
upon an instrument which he has constructed for determining, as he 
supposes, the actual force of the fluid produced by fired gunpowder 
under almost all possible circumstances, and the power of cast-iron 
guns to resist the force thus created without being destroyed by it. 
This instrument is at once the compass, quadrant, and chronometer by 
which he is guided in his voyage of discovery. It is described 
particularly at pages 174 and 175, with a good plate annexed. Plates 
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of it are given likewise, in some modified form, in Beveral other 
places. 

This ingtrament and its nse will be understood by any engineer or 
intelligent mechanic from the following description. Suppose a row 
of six small holes to be drilled through the aide of a cannon, into its 
caliber. These holes are placed 14 inches apart, and, commencing 
near the breech, extend to near the muzzle, or a distance of 84 inches. 
The instrument consists of a smaU but strong iron frame, having a 
shank or plug forged upon one of its sides. This plug is 1^ inches 
in diameter and 1^ inches long, and is formed into a screw, the thread 
of which corresponds with a similar screw-thread cut into the outer 
portion of each of the holes in the side of the gun, by which means the 
frame may be secured to either of the holes, at pleasure. A small hole 
is bored through the axis of this plug, making a free passage to the 
caliber of the gun. A piston is nicely fitted to this hole in the plug, 
and thus the end of the piston receiving the whole force of the fired 
gnnpowder will be driven outwards at each discharge. A large steel 
head or block is fitted upon the outer end of the piston, and from 
this head rises a pyramidal or lozenge-shaped point, or blunt edge. 
Against this edge, and firmly fixed in the frame, is a piece of thick 
copper. Now when the gun is fired, the piston, being driven outwards, 
forces this dull point or edge into the copper, and leaves a mark or 
impression upon it corresponding in depth to the force with which the 
piston was driven against it By comparing an impression, made in 
this way, with another impression made upon another piece of copper 
by the actual pressure of weights placed upon a similar tool, Captain 
Bodman supposes that the force of the piston may be estimated very 
nearly. It will be seen, on proceeding a little frirther, that the force 
of the point, by which the impression is nuide by the instrument, 
is not the equivalent of the pressure upon the caliber of the gun, 
and that it was a gross oversight in Captain Bodman to consider 
them as equals. It will, of course, be understood, that, when one of 
the holes is used by the instrument, the others are closed by screw- 
plugs made to fit them. 

Let us, then, see whether the instrument will perform what is 
claimed for it First, then, it is said that the indentation or impression 
made by the blunt or diamond-shaped point indicates the pressure of 
the fired gunpowder ; that it acts by pressure purely, as a heavy weight 
acts when placed slowly upon a support, and not by a blow, as the same 
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weight will act when suffered to fall through some sensible space, and 
certain facts are adduced at page 178 to sustain this view. I shall not 
stop here to show the fallacies of these supposed analogies, bnt appeal 
first to the direct teaching of a simple experiment Take, then, a little 
spring balance, such as is used at some of the postoffioes for weighing 
letters, and which consists of a little pedestal and column, like a candle- 
stick, which contains a spiral spring, and over the top is the pan, to 
hold the thing to be weighed. Now take any weight that will cany 
the pan just down to the top of the colunm when slowly applied. Half 
of this weight will carry the pan half-way down, if applied in the same 
way, but if you add to this half weight a small quantity, just enough 
to overcome the friction of the acting parts, and hold this upon the pan 
when at its full height, so as just to touch its surface, and then release 
it suddenly the pan will descend to the top of the socket, or will mark 
twice the weight that it actuaUy possesses. The cause of this must be 
so apparent to any one well acquainted with the laws of moving forces 
that I shall not stop to explain it here. Yet the action of the weight 
here is perfectly analogous to the action of Captain Rodman's instra- 
ment, or that part of it which is moved by the powder to make the 
impression, namely, the indenting tool, the block upon which it rests, 
and the little piston which receives the force of the powder. The 
mass of matter of which these are constituted hjired against, or into, 
the copper, as much as the ball is fired out of the muzzle of the gun. 
The analogy with the experiment of the spring balance is this : the 
indenting tool and its appendages are pressed forward by the gun- 
powder. The weight upon the spring balance is pressed down by grav- 
itation. These pressures change the inertia in both cases into living 
force. This living force accumulates during the motion, from the grav- 
itation in the weight, and the powder pressure in the gun, being, 
through the first half of the space, twice as great as the mean force of 
the resistance of the spring in the one case, and the copper in the 
other ; and this accumulation is displayed in overcoming the resistance 
during a space equal to that first passed oyer. 

We see, then, from the analogy of the weight falling upon a spring 
balance, that Captain Rodman's instrument ought to display and regis- 
ter double the force which he applies to it ; even if it acts as fireely and 
undisturbedly as a spring balance, it cannot make less than a double 
register. But we shall see by and by that this is but a small part of 
the actual error ; and yet Captain Rodman takes its register as true to 
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within 1,000 pounds in cases, which he supposes to have been of press- 
ure, of 90,000 or 100,000 pounds. He seems, indeed, to have had no 
suspicion of any error when his instrument gave indications of force 
wholly incompatible with the strength of the materials to which it was 
applied. Thus, at page 197, he takes the force which acted upon it at 
100,'000 to the square inch. Now the instrument in this case was held 
to the gun by a screw, formed into the cast-iron body of the gun, 1^ 
inches in diameter and H inches deep. This gives an area of the plug 
of the instrument of 1.75 square inches, which received the full press* 
ure of the fired powder. The pressure upon the end of the instrument 
then was 1.75 X 100,000 = 175,000 pounds, or about 80 tons. He 
must be a very bold engineer who would sleep under a weight of 10 
tons suspended over him by a bolt tapped into a hole, in a cast-iron 
plate of 1^ inches in diameter and 1^ inches deep ; and yet it does not 
seem to have occurred to Captain Bodman that 80 tons' pressure must 
have driven his instrument from its place. 

But let us go a step further. Captain Rodman, at page 192 ef seq^ 
relates a course of experiments which may be given in short hand as 
foUows. He made 18 cylinders, of three different kinds of iron. They 
were all one foot long, and all bored out through their entire lengths with 
calibers two inches in diameter. They were then turned off on their 
outsides, so as to leave them of six different thicknesses, varying from 
each other from half an inch up to three inches ; the variation being, of 
course, by increments of half an inch. Each kind of iron gave one cyl- 
inder of each thickness. The mean strength of the iron, as ascertained 
from specimens of each casting, being 26.866, say 27,000 pounds per 
square inch. These cylinders were then subjected to a bursting force 
produced by firing gunpowder confined within them. This was done 
for the purpose of ascertaining the power of cast-iron of these different 
thicknesses' to withstand the force thus produced. The force was 
measured, by Captain Rodman's instrument, of course, and the first 
two columns in the following table give the strength of each thickness of 
metal according to Captain Rodman's mean : — 

i 87842 25541 

1 88313 38318 
1^ 63384 46057 

2 80229 51085 
2^ 92270 54782 

3 93702 57468 . 
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Upon seeing the enormoas strength thus given to the iron, Captain 
Rodman merely remarks that the bursting pressures are greater in the 
whole series than required hj the tenacity of the iron, ^ even suppos- 
ing the whole thickness of metal to resist nniformlj as in tensile 
strain." But no doubt seems to cross his mind as to the aocuracj 
of his instrument or his measures ; he therefore proceeds forthwith 
to compute the force on the hypothesis ^'that the strain diminishes 
as the square of the distance from the axis increases." This 
means to reduce the power of the metal to sustain pressure, at 
different thicknesses,' according to Barlow's formula. I have given his 
numbers in the third column above. 

I confess I was puzzled for a long time to find out what these num- 
bers meant. The tenacity of the iron used was 27,000 pounds to the 
inch ; Barlow's formula gives for a cylinder 2 inches in internal diam- 
eter and 1 inch thick, made of such iron, just half of this tenacity, or 
13,500 pounds. I then went over all the different thicknesses accord- 
ing to Barlow's formula, and found even stronger cases of discrepancy 
than that here cited ; and as I do not profess to be a mathematician oi 
a very high order, while Captain Rodman has the calculus ^ familiar 
as his garter,^ I thought it was possible, after all, that I had misunder- 
stood Barlow's rule. I therefore laid down, in section, each of the 
cylinders in fuU size, and requested three of the distinguished mathe- 
maticians of Cambridge to tell me what must be the strength of each 
according to Barlow's rule. They all calculated separately, and all 
agreed with each other and with me exactly, and I here give the 
whole matter in a tabular form. ' 

1st colunm in this table, gives the thickness of the several cylinders. 

2d column, the pressure per square inch, as measured by Captain 
Rodman's instrument, under which each cylinder burst. 

3d. The pressure which the cylinders ought to have sustained 
according to Captain Rodman's computations, from Barlow's formula. 

4th. The true pressure of burstings according to Barlow's ybrm«&i 
as computed and applied by me, on iron having 27,000 pounds per 
inch tenacity,— * this being the mean tenacity of these specimens, as 
stated on p. 192. 

5th. The errors of Captain Rodman's experiments, or of his instru- 
ment. 

6th. The errors of Captain Rodman's computations. 
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1 


a 


S 


4 


5 


« 


i 


87842 


25541 


9000 


28842 


16541 


1 


88818 


88818 


18500 


24818 


24818 


1* 


63884 


46067 


16200 


47184 


29867 


2 


80229 


61085 


18000 


62229 


83085 


H 


92270 


64782 


19286 


72984 


35446 


8 


98702 


67468 


20250 


78462 


87218 



[NoTB. -^ The reader is requested to attend particalarlj to the 5th and 6th col- 
umns of this table, as these give the errors of the instmment, and of the computa- 
tions.] 

Now how is all this ? Whj, Captain Rodman in his computations 
took, not the coefficient of the true tenacity of 27,000, as laid down by 
Barlow, but the tenacity which his instrument gave for the cylinder 
one inch thicL Thus taking at 88,813 what should have been 18,500. 
Not only so, but the law of the inverse square, which he used, and 
which is Barlow's rule, makes it impossible that any of bis last instru- 
mental measures should be nearly right, even if the tenacity be in- 
creased from 27,000 up to 76,626, whicb is the number that he in fact 
uses. For, according to this law, a cylinder of two inches' internal 
diameter, made of cast-iron, or any unmaUedUe material, of 76,626 
pounds' tenacity, can never be made thick enough to sustain a pressure 
of 76,626, or at least it cannot be done until some one shall contrive to 
make lX^ = l-j~^'^^^ multiplied by 1 equal to 1 added to 1, a 
feat which Captain Bodman's instrument must have performed in giv- 
ing several of the results above tabulated. 

I do not think it will be necessary to pursue this instrument any 
further to show its utter worthlessness. It must be ^ven up, and the 
whole femily of results bom of it must go with it* 

* I shall be ezcnsed for eitmg one otiier case, although it may be thooght, by 
some, unnecessary. Captain Bodman gires, at page 197, in his table, the force 
produced by firing 12.67 pounds of powder in an 11 -inch gun, behind a shot of 
1864 pounds' weight, at, in one instance, 100,000 pounds. Now this must have 
given a bunting pressure upon the walls of the gun of 1,100,000 pounds to eveiy 
inch of its length ; consequently, if the gun was 11 inches thick, the iron to sustain 
this pressure must, if Barlow's formula be true, (and Captain Rodman makes no 
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I shall pass, therefore, from Captain Bodman's instrament to an 
examination of his gunpowder. When the newspapers, some time ago, 
gave the story of Captain Hodman's experiments with his 15-inGh gon, 
there was a great accoont made of the strange kind of gunpowder used, 
the grains of which were said to be as big as pigeons' eggs. But Gap- 
tain Hodman's book gives us the reason for the use of this yerj coarse 
powder. It is. to avoid the great stress laid upon the gun by the rapid 
development of the gas or fluid, as produced by powder of common 
grain, from its quick combustion. Now, Captain Rodman proposes, by 
the slow combustion of these large lumps, not only to avoid the shock 
of the first explosi6n, but to continue the development of the force 
through the whole length of the bore. This would certainly make it 
much easier work for the breech portion of the gun ; but the fact of 
resorting to it shows the suspicion entertained by Captain Hodman of 
his gun's strength. 

Let us, then, first see how far the idea of equalizing the pressure is 
obtained by increasing the size of the grain. To do this, I must resort 
to the measures given by Captain Hodman's instrument, which, though 
worthless as absolute measures, may yet give some rude approximation 
to comparative values when used upon the same gun and upon the 
same place, but with dififerent grained powders. Turning to his book, 
then (p. 203), we find that a charge of 8 lbs. of powder grained to .1 of 
an inch diameter, gave against a 43-lb. shot a force of 51,800 lbs., 14 
inches from the breech, and 6,700 lbs. at the distance of 84 inches, — 
these being the greatest and least forces ; while a charge of 8 lbs. of 
powder of .4 inch grain, or 64 times the former in size of grain, 
gave against the same shot 31,950 lbs. for the greatest, and 5,150 lbs. for 
its least force. The greatest force of the fine powder, then, was about 
7 times that of the least force ; while the greatest force of the coarse 
powder was about 6 times that of the least force. Surely this is no 

doubt of that, bat uses it, under the name of the inveree square,) have possessed a 
tenacity of 150,000 pounds to the inch. Not only will no cast-iron bear this stnin, 
but no metal, nor any other substance whatever yet known to the art of man, is 
capable of bearing it Even cast-steel, the strongest, body known, when wrought 
down by the best hammering, will not sustain 150,000 pounds to the inch. Jn- 
deed, if a mass of iron gun-metal, though the strongest ever made, were cast as 
large as the Capitol at Washington, and then bored through with a caliber of II 
inches, it would, according to Barlow's formula, be split by a fluid pressure of, not 
150,000, but 50,000 pounds to the inch. 
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great advance in equalizing the forces between the breech and the 
muzzle of the gnn. But let us see what it costs in loss of force from 
the use of the coarse powder. Taking the mean of these two ex- 
tremes as the true force in both cases, we have 51,800 -f- 6,700 -^ 2 = 
29,250 for the mean force of the 8 lbs. of fine powder, and 81,950 -f 
5,150 H- 2 = 18,550 for the mean force of the large powder ; from 
which it will be seen that it will require 12j- lbs. of the coarse powder 
to produce the same force upon the shot that is produced by 8 lbs. of 
fine powder. The long and short of this whole matter of using the 
powder in lumps rather than grains is a meehanieal aduberaiicm, and 
produces the same effect, namely, a slow combustion, such as may be 
produced by making the powder of materials chemiedBif aduUeratedy or 
by mixing a portion of clay with the paste, or by moistening good 
powder before using it. This reduction of force may be carried to any 
extent by increasing the size of the grains or lumps, or by making it 
m perforated cakes, as Captain Rodman actually proposes to do. 

But suppose that Captain Rodman's ideas of the advantage of a slow 
development of the force could be carried out, of what use would it be ? 
I assert, although I am not yet quite prepared with a formal demon- 
stration of it, that the same, or very nearly the same, quantity of iron 
will be required in the gun, the iron being used in the manner pointed 
out by me in 1855, to give the same velocity to a given shot, under 
whatever law the force is developed, between the limits of the quickest 
powder now used, and one of equable force development ; and that, to 
produce this force with the least expenditure of powder, the develop- 
ment of the force should be made as quick as possible. 

I now pass to an examination of Captain Rodman's proposal to use 
hollow shot Having, as it seems to me, laid his powder under as 
great a contribution as it would bear, to avoid putting too much 
stress upon his gun, he proceeds to put the same tax upon his shot, and 
he assesses it by taking 9 inches from the heart of every 15-inch shot, 
thus reducing its weight frx>m about 425 pounds to about 320 pounds. 
In the mediaeval times, when guns and gunnery were in their infimcy, 
stone balls were used. The lightness of this material saved the imper- 
fect bombards from destruction. The effect of these balls was of course 
very small, compared with the heavy, solid iron shot brought into 
use in a later age. Are we to return to the mediaeval practice ? This 
certainly seems a step in that direction. 

Sir Howard Douglass, in speaking of the terrible ^ect of the fire 

VOL. V. 48 
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of the American frigates in the war of 1812, bbj% that some of them 
used shot weighted by a leaden core. This I believe is not true, but it 
shows the opinion of this old engineer, of the advantage that might be 
expected from increasing rather than diminishing the specific gravity 
of cannon-shot Yet Oaptain Rodman's hoUow shot seems to be looked 
to (pp. 289, 807) as the missile to meet iron-plated ships. Wheth^ it 
is intended to explode them against the ship, or to depend upon their 
direct percussion, is not very clearly stated. The efiect woold proba- 
bly be very much alike in both cases. Indeed, Oiqytain Rodman 
admits (p. 298), that, although ^ none of these broke in the gun, some 
did break in the sand-bank after the sand had been packed hard fay 
repeated firing." God ibrbid, then, that we should ever have to try 
them against the sides of the Oloire or the Warrior. 

I have thus examined some of the prominent points in the labors of 
Captain Rodman,as they are detailed in his reports; and, without, as I 
hope, making any remark disrespectful to him as an officer and gentle- 
man, I have declared freely what seems to me the value of the most 
important of the experiments and ocmdusions given in his work. Re- 
peating here what I declared in an earlier part of this paper, that I 
think well of his method of oooling the hollow casting which is to form 
a gun, I think that there is good reason to believe that these guns will 
be somewhat superior to those made in the usual method. In the prac- 
tice of casting in this way, however, great care must be observed to 
avoid the explosion which may occur should the oooling water find its 
way from its conductor into the body of the mould. 



FlT« l&«adr«d and fevrth m««tlns. 

February 11, 1862. — Momthlt MEsriKa. 

The President in the chair. 

The Corresponding Secretary read letters of acceptance from 
the Bight 'Rqy. Bishop Fitzpatrick and Dr. John Dean, re- 
cently elected Fellows, and from John M. Ordway, elected Ab- 
sociate Fellow of the Academy. 

Professor Peirce, fi*om the Conmiittee to which the subject 
was referred, made a report upon the work of Capt. Hum- 
phreys and Lieut. Abbot, U. S. Topographical Engineers, 
upon the Missifisippi Biyer and tho best mode of protecting its 
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banks from overflow, — highly complimentary to the scientific 
character of their investigations. Professor Peirce proposed 
to offer a future and more detailed report, in conjunction 
with Mr. Bunkle, who, upon his suggestion, was added to the 
Committee. 
Professor Peirce made a second conununication 

Q?(m the System of Saturn. 

The especial subject of this communication was, ^ The considera- 
tion of the subdiyision of the ring into numerous small solid rings, and 
of the invalidity of the argument derived from statical conditions 
which has been urged against this subdivision." The investigation 
was conducted by the aid of completely integrated formulas, which 
were obtained after much labor. The formulss were embarrassed 
by terms which were subject to a reversal of sign when in a finite 
state, which can never happen in physical phenomena of this kind ; 
but the embarrassment disappeared when it was observed that there 
were two different terms subject to the same paradoxical change 
of sign, and which were mutually antagonistic. From an exact numer- 
ical computation, it appears that, without violating the condition of 
statical equilibrium proposed in Mr. Bond's original memoir, Saturn's 
ring can be subdivided into about thirty-six rings of 600 miles of aver- 
age breadth, with intervals of 150 miles between them. The inner and 
outer rings must be the broadest of all, and have a breadth of 800 or 
1,000 miles, while the smallest of the intermediate rings will only have 
a breadth of 350 miles. It is curious that, with regard to the inner 
and outer rings, the attraction of each of these rings upon the surface 
which is towards the main body of the ring— * that is, of the inner ring 
upon its outer edge, and of the outer ring upon its inner edge — is over- 
balanced by the attraction of the rest of the ring. Each of these por- 
tions of these rings, therefore, depends upon the combined action of 
Saturn and of its own centrifugal force to resist the destructive tendency 
of this external attraction. They have, therefore, each of them a time 
of revolution about Saturn, which properly belongs to no point of their 
mass, but to points of the general ring, intermediate between them. 

The possibility of thus subdividing the ring into smaller ones with- 
out violating the statical condition proposed by Mr. Bond, proves that 
his argument was insufficient to demonstrate that the ring was not 
solid 
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In oonsequence of obseryations from Mr. Bond, Professor Peiice 
remarked that, as long as Satom has a ring, the natoral hypothesia of 
its solidity cannot be set aside from anj argument of mere improbabil- 
ity, without the suggestion of some more probable hypothesis. The 
argument from uncomputed perturbation is especially vague and un- 
certain, and cannot be admitted into science, which is knowledge, and 
not ignorance. The hypothesis of a fluid ring was at the time of Mr. 
Bond's memoir more improbable than that of the subdiTision into 
solids. For the mutual resistance of the particles of the ring to inter- 
nal currents would sooner or later reduce the ring to one uniform 
velocity of revolution about Saturn, which would at once be its com- 
plete destruction, just as certainly as if it were solid. The fluid consti- 
tution is therefore quite impossible without some kind of action to coun- 
teract this tendency to break to pieces ; and no such action was ever 
suggested or known to science until Mr. Peiroe's own investigati^ms 
upon the tidal acdon of the satellites. 

Professor Peirce offered some remarks on Captain Bod- 
man's work and experiments upon the construction of heavy 
ordnance. He regarded this work as of great scientific and 
practical value, and the observations as entitled to the highest 
confidence, on account of the accuracy and fidelity with which 
they are made. He found no corrections in the reductions of 
the observations which materially impair their value for the 
use for which they were made. 



FtT« Hundred aad tHOk meetlaff. 

March 10, 1862. — Adjournbd Statute Meetino. 

The President in the chair. 

The Corresponding Secretary read letters from Sir William 
Fairbaim and from Captain Duperrey, in acknowledgment of 
the official notification that they had been elected Foreign 
Honorary Members of the Academy. Also from Alvan Clark, 
Esq., of Cambridge, in acknowledgment of his election as a 
Fellow of the Academy. 

Bey. James Mills Peirce, of Cambridge, was elected a Fel- 
low, in Class I. Section 1. 
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Professor Agassiz made a communication upon the copula- 
tion of the Selachian Fishes. 

Prof. Treadwell read an elaborate paper on the force of fired 
gunpowder, the strength of guns, and the yelocitj of projec- 
tiles ; being a continuation of the examination made bj him, 
at the January meeting, of Captain Bodman's instruments and 
experiments. 

The examination of the subject this evening was made in special 
reference to the partial and conditional defence made by Professor 
PeircCy at the February meeting, of the accuracy of the instruments 
and experiments of Captain Bodman. Professor Treadwell explained 
the action of gunpowder, by referring it to the measure of the force of 
a oolunm of liquid by which a jet is projected through an aperture in 
the side of a vesseL He then exhibited diagrams showing the force of 
powder in a cannon, during its development and action upon the ball ; 
and, taking a particular case given in Captain Bodman's book, page 
197, he showed that the measures of the force, as there given, were 
impossible, both in character and amount, as the ordinates representing 
the forces through the caliber are actually greater near the muzzle 
than nearer the breech. He then deduced, from the mean of all the 
ordinates, that the force produced by 12.67 pounds of powder must, if 
true, in this case have g^ven a velocity of 2,966 feet a second to a ball 
of 186.3 pounds weight ; when it is shown by the experiments of Cap- 
tain Mordecai that a charge of 12 pounds will produce only a velocity 
of 2,046 feet a second in a 24-pound shot He showed, moreover, that 
in this very experiment of Captain Bodman, where, if the instrumen- 
tal measures of the force had been correct, the resulting velocity must 
have been 2,966 feet, the velocity actually produced was, as measured 
by Captain Bodman himself, only 920 feet a second. He then pro- 
ceeded to demonstrate from all the preceding examination, that the 
actual mean pressure of the powder was but 3,890 pounds per square 
inch; whereas it is indicated by Captain Bodman's instrument at 
35,213 pounds per inch ; and hence that the instrumental measure is 
10.38 times greater than the true measure. 
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FIT* kmmdMd amd alztk m««ttMi^. 

April 8, 1862. — Monthly Mbeting. 

The President in the chair. 

The Corresponding Secretary read letters relative to the 
exchanges of the Academy. Also a letter from the Bev. James 
M. Peirce, of Cambridge, in acknowledgment of his election 
as a Fellow. 

Professor Rogers exhibited Plateau's experiments on fhin 
viscid films and bubbles, with some original ones. 

Professor Levering, in behalf of the majority of the Bumford 
Committee, presented the following Report. 

The Bamford Committee, having examined the subject of Hot-air 
Engines, and the recent improvements in their constmction made in 
America, ask leave to report as follows : — 

The Rumford Conunittee does not recommend that the Academy 
should award the Ramford Premiom for the alleged recent improve- 
ments of Mr. Ericsson in the Hot-air Engine, nor for his engine as at 

present constructed. 

MOSRILL WncAK, 
Joseph Lovbring, 

CambbidoS, April S, 1868. JOSBPH WiNLOCX. 

Professor Horsford presented the following Report from the 
minority of the Committee. 

The minority of the Rumford Committee report : — 
That they dissent from the opinion of the majority, in that they be- 
lieve the improvements in the caloric engine of Mr. Ericsson, which 
he brought out in 1858, are such as to entitle him to the Rumfoid 
MedaL 

They see in them evidences of high inventive talent, of patient 
thought and prolonged and persevering experimental research, in the 
practical solution, on a large scale, of the various problems underlying 
the hot-air en^e; — especially in the compact arrangement of the 
supply and working pistons, the telescopic tube, the fire-pot, and the 
regenerator in a single cylinder, thereby economizing heat and space ; 
in the device for protecting the lubricating material of the packing of 
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the working pistooy bj exposing it at each stroke to the eorrent of 
entering cold air; and in the system of cranks, rockshafts, levers, and 
their connecting-rods, bj which the varied, complicated, but necessary 
motions of the supply and working pistons are regulated and connected 
with each other and the fly-wheeL 

The minority recommend that the Bumford Medal be awarded to 
Mr. Ericsson for his improvements in the management of heat, pardca- 
larly as shown in his ur engine of 1858. 

£. N. HOSSFOBD, 

CAMBRinoa, April 8, 1868. Dakisl Tbkadwiu.l. 

The two Beports being accepted, the subject was discussed 
in detail by Professors Horsford, Lovering, Winlock, Peirce, 
and TreadwelL 

And, on motion of Professor Horsford, an adjourned meet- 
ing was voted to be held on the 22d instant, for the fiirther 
consideration of the subject. 



FtT« k«Bdred and arreatk m^tttlma* 

April 22, 1862. — Adjoxtbned Monthlt Meehno. 

The YiOE-PBEsmENT in the chair. 

The Corresponding Secretary read a letter from Professor 
Trendelenburg, of Berlin, in acknowledgment of the notifi- 
cation of his election as a Foreign Honorary Member of the 
Academy. 

He presented, from the author, a paper entitled Plani(B 
Wrightiame e Ouba Orientaliy a A. Gbisebach : Pars II. 

Also the following communication from Professor Tucker^ 
man. 

Observations an North American and other Lichenes. By 
Edward Titckbbman, A. M. (Continued from Vol. IV. 
p. 407.) 

Omphalabta lsftophtlla, sp. nov. : thallo membranaceo-carti- 
lagineo glabro atroTiridi sabtos snbconcolore e c^tro in lobos undo- 
latos apioe latiori rotondatos repandos moz smuato-lobatos diviso; 
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apothedu minutia sabmarginalibua innato-prominiilu demmn pallidifl 
tuberculifonnibiis diaoo pimcdformi impresso. Spor» in thecifl elongato- 
clavadB octonie, ellipsoidee Teldemum oblongo-eUipmidesB, incolores, 
simplioes, protoplasmate in gnttnlas (1-2) secedente diam. l^-2^1o 
longiores. ^ On rocks in rivulets, overflowed after rajna," in the ialaiid 
of Cuba, Mr. Wright Thallus rather thin, bat firm, smooth^ blackish- 
green or nearly black, (the largest specimens, perhaps, an inch in their 
longest diameter,) dividing at the centre into wavy lobes, with wider, 
rounded, repand tips, and becoming more or less sinuate-lobate, with 
often a plume-like aspect ; or, less regularly, passing into narrower 
divisions. Gonimous granules of scarcely middling size, subsolitaiy, 
the filamentous elements amongst which they are interspersed being 
exceedingly delicate. Apotheda minute, superficial, becoming at 
length a little paler than the fix>nds, disposed in necklace-like chains, 
or sometimes in heaps, at or near the margin of the lobes, tuberculi- 
form, and the disk punctiform-impressed, or more rarely at length flat- 
tened and sublecanorine. Spores in eights, in long-club-shaped sp<xe- 
sacks, colorless, ellipsoid, or at length oblong-ellipsoid, simple; the 
protoplasm dissolving more or less into roundish drops ; once and a 
half to twice and a half longer than wide. Paraphyses distinct, flli- 
form. The subsolitary gonimous granules and more delicate filamen- 
tous elements separate this plant, as does also the thinner and more 
divided thallus, from Omphalaria Girardi^ DB. & M., the type of the 
genus, both with Montague and Nylander ; but I know of no lichen with 
which I should sooner compare it 0. Girardi is, however, only known 
to me in infertile spedmens (determined by Dr. Nylander, Syn., p. 99) 
which were detected by T. M. Peters, Esq., in Alabama. Oottema 
laciniaiymy NyL L c p. 116, which accompanies the Alabama lichen, 
grows intertangled with the present in Cuba. The apothecia <^ the 
present are at length rather prominent, for ^% most part perithedi- 
form ; but they assume at length, in the oldest condition, a more reg- 
ular and sublecanorine aspect 

Omphalajua linoulata, sp. nov.: thallo subcartilagineo viridi- 
fuscescente (fusoo-nigrescente) e basi umbihcato-afflxo in lobos spathu- 
lato-oblongos subsimplices plano-convexos subtus obscuriores diviso; 
apotheciis sparsis minutis crinatis pallidis disco impresso margine in- 
tegro Bubprominulo demum cmcto. Spors octonse in theds davatis, 
incolores, oblongo-ellipsoides, simplices, protoplasmate granulosa vd 
guttulosa dianL 2-d-plo longiores. On rocks, ^ Farallones la Gavalina 
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(M. Revel, near Sagra)/' in the island of Cuba, Mr. Wright. Thal- 
lus rather thinnish, but cartilagineous, fragile, of a brownish-green 
becoming at length blackish-brown color above, and mostly, or at 
length, darker below, dividing at the umbilicate base into oblong, spat- 
ulate, or tongue-shaped lobes, which are commonlj subsimple, but 
occar also irregularly, and similarly but sparingly lobulate ; slightly 
convex above, and margined for the most part, but scarcely cana- 
liculate, below. Gronimous granules glomenilate, interspersed among 
anastomosing filamentous elements. Apothecia minute, scattered, in- 
nate, pale ; the small impressed disk bordered by an at length slightly 
prominent and entire thalline margin. Spores in eights, in club- 
shaped spore-sacks, colorless, oblong-ellipsoid, simple ; the protoplasm 
becoming guttulose or granulose; twice to thrice longer than wide. 
The apothecia resemble the smaller ones of GoUema pugtukUum, Ach. 
(nor does it appear otherwise than likely that the commonly verru- 
carioid apothecia of the last species express anything else than the 
lecanorine type, in a state the perfect development of which is for 
the most part precluded), and are sprinkled pretty thick over the 
thallus, much as in that species f but the gonidia are not concatenate, 
but glomerulate in the present, which is also affixed at a single point at 
the base, as in OmphcHaria. The dimensions of the lichen vary from 
half to three quarters of an inch in the longest diameter, but single lobes 
occur among the specimens, which are much broken, of the same length. 

CoLLEHA COGGOPHORUM, sp. nov. : thallo minuto orbiculari crasso 
nigro lobis periphericis expansis crenato-incisis centralibus adscenden- 
tibus granulato-lobulatis ; apotheciis majusculis subplanis disco rufo- 
fusco mai^ine thallino tenui cincto. Sporse octonae, incolores, ellipsoi- 
deae 1. ovoideo-ellipsoidese, diblastse 1^-2^-plo diametro longiores. 
On sandy earth in the valley of the Rio Grande, Texas, Mr. Wright. 
Small, roundish fronds, the largest of which a little exceed an inch 
through, of very small, thickish, black lobes, which are radiose-ex- 
panded, and crenate-cut, at the circumference, with mostly raised, at 
length granulate margins ; and becoming towards the centre densely 
lobulate-granulate (with the aspect of a crust of black granules). 60- 
nimous granules concatenate, amongst anastomosing filaments. Apo- 
thecia largish (oflen a line and a half through), flattish or plano-con- 
vex, the dark-reddish-brown disk enclosed by a thin, at length un- 
even and even granulate thalline margin. Spores colorless, ellipsoid 
and ovoid-ellipsoid, simple, or at length diblastish, once and a half to 

VOL. V. 49 
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twice and a half longer than wide. This little species, of which aban- 
dant specimens were collected bj Mr. Wright, is comparable with small 
states of 0. cheiUum (as Mong. & Nestl., n. 1056) ; but is more minnte, 
with a different habit of thaUus, and spores which appear never to be 
more than diblastish« The latter feature, if constant, separates it 
also from other allied species. 

CoLLEMA CALLiBOTRYS, sp. noT. : thallo mediocri suborbiculari 
membranaceo-cartilagineo rigidulo glanco-virescente lobis radiose ex- 
pansis moz angustatis costatis lobulis adscendentibus capituliformi-dilar 
tatis vel botryoso-difformibus apotheciis confertissimis mox ooopertis; 
apothedis minutis disco concavo-plano rubello ezcipnlo thallino integer- 
rimo fuscescenti-pallido recepto. Spor» octonse in thecis subcjlindra- 
ceis, incolores, primo subquadratsa, sporoblastis 4 cruciatim dispositis 
dein longiores, ellipsoidese sporoblasds pluribus mariformi-dispositis vel 
oblongse, diam. 2 - 3^-plo longiores. On trunks of Garya, Santee Canal, 
South Carolina, Mr. RaveneL Thallus exceeding an inch in diameter, 
of rather separate, radiose-expanded, somewhat membranaceous but 
rigid, glaucescent-green lobes, which become narrowed and lacinii- 
form, and more or less ribbed, as well as sparingly divided, and pass 
into short, erectish, dilated branches or clusters, covered at length and 
concealed by the crowded apothecia. Gonimous granules concatenate, 
amongst distinct, much branched, anastomosing, filamentous elements. 
Apothecia in crowded clusters, very minute, depressed-globose ; the 
concave, or at length fiat, dark-reddish disk received in an entire, pale- 
brownish, thalline exciple. Spore-sacks subcylindraceous, octosporous. 
Spores at first somewhat square ; the four sporoblasts arranged cross- 
wise, but becoming longer and with more and smaller sporoblasts (more 
or less murally-polyblastish), and at length ellipsoid or oblong-ellipsoid, 
and from twice to thrice longer than wide ; the longer ones sometimes 
pretty regularly tetrablastish, but the sporoblasts more often, or some 
of them, divided longitudinally. The affinity of this plant is not 
doubtful. 01 verructforme, NyL ( G. furvum, var. verruciforme^ Ach.) 
is its European analogue, differing (as in Sch»r. Lich. Helv. n. 416, 
and in the excellent description of Mr. Th. Fries, Lich. Arct p. 279) 
in its minuteness, its ascending, densely complicate lobules, and shorter 
spores, which do not appear to attain to the same development ; and 
an Asiatic also exists, in G. coccophyQum, NyL Syn. p. 112, from the 
Nilgherry Mountains in India, presenting spores agreeing exactly 
(Nyl. 1. c, t 4, f. 20) with the first-described state of the spores of the 
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present, but also, it should seem, not advancing beyond it ; with appar- 
ently a different thallus. As this last is described, and as C. verruci- 
forme is represented in the European specimens, we can scarcely avoid 
considering the American lichen as, to appearance, and so far as we 
yet know, distinct 

CoLLEHA CTRTASPis, sp. uov. : thallo mediocri suborbiculari mem- 
branaceo-cartilagineo rigido fusco-viridi subtus pallido laciniato-lobato 
lobis mox angustatis subradiantibus lobulis adscendentibus granu- 
lato-rugulosis ; apotheciis mediocnbus disco convexo nig^ro-castaneo 
nitido demum tumidulo marginem thalUnum crassiusculum crenulatum 
excludente. Spores octonae in thecis subclavatis, incolores, subfusifor- 
mes, tetrablastffi (SHseptatse) diam. 4- 6-plo longiores. On trunks near 
the ground, in woods ; common in Southern Pennsylvania, Maryland, 
and Virginia. Ohio, Lea. Illinois, JS. ffaU, in Hb. Lapham. North 
Carolina, Eev. Dr. Ourtis. South Carolina and Georgia, Afr, Ravend. 
Alabama, M-. Peters. Thallus of middling size (from an inch to an 
inch and a half in diameter) at first roundish, of cartilagineous-mem- 
branaceous, rigid, brownish or blackish green, expanded lobes, which 
become at length much narrowed, and more or less radiant, passing 
here and there into short, ascending, branch-like lobules, the dilated 
and divided summits of which are wrinkled-plaited, and at length 
densely granulate. Gonidia concatenate. Apothecia of middling size 
(the largest oAen a line in diameter), the blackish-chestnut polished 
disk soon becoming tumid, and quite excluding the originally thick 
and crenulate thalline margin. Spores in eights, rather broad-spindle^ 
shaped (navicular-subfusiform, Koerh,)^ normally tetrablastish, with reg- 
ular, mostly roundish sporoblasts, the three dissepiments, obscurely 
more or less visible, four to six times longer than wide. The almost 
monophyllous thallus of C nigrescens becomes irregularly somewhat 
lobed ("lobis cffispitoso-fasciculatis," Sommerf. SuppL FL Lapp., p. 
119) in 01 aggregcOumy NyL (C7. fasdctdarey var. aggregcUumy Ach.), 
and passes, still further, in the present lichen, into at length laciniiform, 
often radiant divisions. The present is sufficiently distinguished from 
(7. aggregatum by its different spores, but in this respect agrees better 
with the European C. eonglomeratumj Nyl. Syn. p. 115, t. 3, f. 1 ((7. 
fasciculare, var. eanglamercUunij Ach.), which differs especially in its 
minute size ; the far less divided and less granulate thallus and more 
entire apothecia (" margine tenui integerrimo," Sommerf. 1. c.) being 
perhaps less to be relied upon. — Growing with the present lichen in 
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Pennsjlyania, and also bj itself in New York and Western Massa- 
chusetts, I have found another, nearly-related plant, sent to me also 
from Carolina bj Dr. Curtis and Mr. Ravenel ; the smaller fronds 
of which pass almost wholly into short, erect lobules, crowned with 
^almost contiguous," smaller, and paler apothecia, with thin, entire 
margins, and containing ovoid, or soon oblong-ovoid (ovoid-ellipsoid) 
diblastish (once-septate) often nebulose (or, apparently, nebulose-mo- 
noblastish) spores, from once and a half to scarcely more than thrice 
longer than wide, and rather larger gonimous granules ; this is prob- 
ably G. pycnocarpumy Nyl. Syn. p. 115, described from a North Amer- 
ican specimen in the Paris Museum, and clearly distinguishable, so far 
as appears, as another link or knot in the knotted line of related forms 
which we have been considering. O, pycnocarpwn is not so easily 
referable to the ^ genus Synechoblastus" (comp. Koerb. Syst p. 411) ; 
but nothing could be less natural than to separate it generically from 
the present species, which is clearly a ^ Synechoblastus.** The rela- 
tion of C canghmeratum of Europe to C, cyrtcupU is perhaps the 
same with that of the European (7. verruciforme to (7. cdtUhotrys ; and 
the two foreign lichens might be taken, possibly, for reduced forms of 
the American ; (7. ptfcnocarpum, Nyl., being in that case regarded a 
small form, with simpler spores, of C7. cyrtcupis. But I am not ready, 
at present, to go beyond the dUtincHcn of these states, — a distinction 
based, as above, in each case, upon a large collection of specimens. 

CoLLEMA 8TELLATUM, sp. nov. : thaUo cartilagiuco firmo viiidi- 
glaucescente e laciniis anguste linearibus oonvezis parce vageque 
ramosis ramis subsimplicibus vel demum fastigiato-divisis intricatis 
subtus pallidis canaliculatis ; apotheciis mediocribus adnatis rufo-fiiscis 
mox convexis marginem thallinum tenuem excludentibus. Spone 
octonse, mediocres, incolores, lato-flisiformes, uniseptatse diam. 2^-3-plo 
1. demum S^plo longiores. — On wet rocks, in beds of mountain rivu- 
lets. La Perla, island of Cuba, Mr. WrighU Occurs in roundish or 
irregular, rather dense masses of narrow, very sparingly and irreg- 
ularly branched, convex lobules, the projecting tips of which are either 
simple, or at length forked, or even fastigiately divided, greenish, or 
brownish-green, with more or less of a glaucesoent tinge above, and 
paler and channelled below ; the gonimous granules being connected in 
necklace-like strings. Apothecia of middling size, convex. Spores in 
eights, of middling size, broad-fusiform ; once-septate, about thrice, 
or even thrice and a half, longer than wide. Comparable with C. 



Digitized 



by Google 



OF ARTS AND SCIENCBS. 389 

laciniatumj NjL Sjn. p. 116, an Alabama lichen, which Mr. Wright 
has detected in Caba ; but differs in color, in the peculiar habit due to 
its more simple, elongated, teretish, densely intertangled, substellate, 
rather than radiant lobes ; also in the slenderer filamentous elements, 
and the constantly once-septate spores. The spores of C laciniatum 
(Alabama, Mr, Peters) are described by Nylander, L c, as simple or 
once-septate, and about thrice longer than wide ; and I have never 
observed any differing, unless possibly a little in length ; but in the 
Cuba lichen they become 6-nucleolate and thrice-septate, the length 
exceeding also more than four times the diameter, — which taken 
together with the narrower, less uneven lobes, more distinctly chan- 
nelled beneath, may indicate a variety (var. solenarium), 

Galicittm Rayenelii, Tuckerm. in litt : thallo granuloso glauces- 
cente; apothedis turbinato-globosis margine incurvo radiato-striatulo 
stipiteque brevi firmulo fusco-nigris. Spore octonse, fuscescentes, el- 
lipsoidese) vel fusiformi-ellipsoidesB, simplices, diametro 1^ — 3-plo lon- 
giores. On old« garden palings, St John's (Berkley), South Carolina, 
JL W. Rfxvend, Esq. Thallus of glaucescent granules (or obsolete). 
Apothecia smallish, globular, or a little turbinate ; the incurved margin 
radiately wrinkled or striated, and, as well as the short, rather slender, 
but firm stipe, brownish-black. Spores fuscescent, from ellipsoid be- 
coming irregularly somewhat fiisiform-ellipsoid, simple, from once and 
a half to thrice longer than wide. This species, which is well distin- 
guished by its striated ezciple, is dedicated to my valued friend and 
correspondent, the discoverer. 

Calicium leucochlorum (sp. nov.) : thalli granulis in crustam 
tenuem subcontiguam inaequalem fiavidam hypothallo nigro decussatam 
oonfiuentibus ; apotheciis clavato-turbinatis subtus femigineis disco 
nigro stipite valido atro. Spors octonaa in thecis cylindraceis, majus- 
culse, biscoctiformes, diblastsB, medio nunc constrict®, atro-fiiscescentes, 
diam. 1^-2-plo longiores. — On trunks of palm, island of Cuba, Mr, 
Wright, Granules soon confluent, and forming a thin, uneven, pale- 
yellow crust, irregularly here and there decussated by distinct, black 
lines (much as in Lecidea parasema^ var. exigua) which I refer to the 
hypothallus. Apothecia large, from tubular- becoming davate-turbi- 
nate, rusty beneath ; the disk fiattish, black ; the stipes of middling 
length, stout and strong. Spores larger and shorter than those of C. 
hypereUumy from roundish- becoming short obtuse-ellipsoid, more or 
less constricted at the middle, or a little iQnger and more regularly 
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ellipsoid, the tips often acutish ; diblastish, at length blackish-brown ; 
the length scarcely exceeding twice the diameter. Nearly akin to C* 
hypereUum and C trachdinum ; but differing from both in the cmsty and 
especially in the club-shaped apothecia and large spores, which exceed 
in size those of G. roscidum, 

Trachtlia leucampyx (sp. noY.) : thallo tenni palveraceo dein 
subcontiguo rimoso e viridulo cinerascente ; apothedis minosculis 
innato-prominulis (subelevatis), disco subplano atro margine intus albo- 
pruinoso cincto. Spone octone in thecis lineari-davatis, e coociformi 
mox oblongie, ssepius S-blastsB, dein fuscescentes 2- raiius 8 - 4-septat« 
ad septa constricts diam. 2 - 3-plo longiores. On trunks, Monte Verde, 
island of Cuba, Mr. WrighL Thallus very thin, leprous, but becoming 
here and there compacted and chinky, and from greenish at length 
ash-colored. Apothecia small, a few of the larger ones occasionally a 
quarter of a line in diameter, rounded, or occasionally oblong, innate, 
at length a little elevated in the manner of T. tympaneUcL^ but (like 
T. Javanica (M. & V. d. B.), Nyl.) not dilated above ; the black mar^ 
gin, which, as in T* Javanicciy is always thicker than in the European 
species, conspicuously white-powdery within. The elevation of the 
apothecia is comparatively slight, and often even obscure, and they 
thus contrast evidently enough with the remarkably conical fruit of 
T, Jctvantca, Spores in long and narrowed spore-sacks, colorless and 
smallish at first, and from short-obtuse-ellipsoid (cocciform, Koerh.) be- 
coming oblong, and commonly d-blastish, crossed next by colored, 
rather irregular dissepiments, and finally dark brown, and for the 
most part twice, or much more rarely thrice, or even four times sep- 
tate, and more or less strongly constricted at the dissepiments ; the 
length from twice to thrice, or more rarely four times, exceeding the 
diameter. This lichen is nearest allied to a curious subtropical type of 
the Caliciei, found by my liberal correspondent, the late Dr. Joseph 
Hale, on Cypress trunks in Louisiana, in 1851, and named by me (in 
herb. Fries), the following year, Trachylia PyrgiUcu Mr. Wright has 
since found the plant not uncommon in the island of Cuba, and he de- 
tected it also (as botanist of the IT. S. North Pacific Exploring Ejqpe- 
dition) in the Bonin Islands, southeast of Japan. From the last, 
which is inseparable from the American lichen, the Java phint found 
by Junghuhn, and described by Montagne and Van den Bosch, in 
1856, as Calicium Javanicum (Mont. Syll. p. 357, M. & V. d. Bosch, 
Lich. Jav. p. 54) can scarcely differ. Dr. Ny lander referred the iat- 
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ter the next year (Monog. Calic p. 83) to Trachylia ; and this con- 
straction is perhaps still preferable to the opinion expressed later, in 
his Synopsis (p. 168), that the plant constitutes a genus ; the variation 
from the type of TrcuihyUa being only such as might be presumed pos- 
sible within Trachylicu From T. Javanxca the species above described 
diflfers in its thin and powdery thallus (that of the former plant being 
much better developed, and even approaching, at length, the thickish 
and warted crust of T, tympcmeUa) ; its much smaller and far less prom- 
inent, more conspicuously white-edged apothecia ; and especially in the 
curious differentiation of the spores, which exhibit the blunt ellipsoid 
(or hUeoctiforrn) type of the .genus, not merely (as in T. J<xv€aiica) ex- 
tended to spores with three dissepiments, but also twice or even thrice 
constricted. So strange is the effect of this latter variation, that I have 
hesitated to describe the plant as a lichen ; but though there is no col- 
oration of the hymenium with iodine, any more than in T. Javanica^ 
both species equally possess an evident thallus ; and their apothecia 
and spores, as already remarked, are explicable as variations from, or 
rather developments of, the type of Trachylia tympaneUa. — The genus 
TrachyUa^ as here understood, (indicated by Fries in his Flora Scanica, 
1885, and again in his Summa Veg. Scand., 1846, and taken in the 
same sense by Torssell, a little earlier, and by the present writer in his 
Synops. Lich. N. Eng., in 1848, as also in the various important works 
of Dr. Nylander, q. v. in Lich. Scand. p. 44,) appears preferable to the 
very indefinite Aeolium of F4e (Ess. Crypt p. 28, the name adopted 
being the same as that given by Acharius to the section of his genus 
Calicium which included (7. tympaneUum\ as it is also older than the 
later AcoUum of Massalongo, &c And Oypheliuniy Ach. in Vet Ac 
Handl. 1815 (lately proposed by Th. Fries, in Gen. Heterolich. Eur. 
p. 100, for the group represented by T, tympaneUa)^ though it included 
Trachylia^ by no means expressed it ; and is a less distinct conception. 

Cladonia Dilleniana, Floerk. : thallo squamuloso-dissecto, podetiis 
supeme infundibuliformibus prolifero-ramosis, axillis perviis sub-squa- 
mulosis e stramineo albicantibus, fertilibus subcymosis; apotheciis fuscis. 

a. CBISPATA : straminea ; podetiis turgidis, axillis apicibusque infun- 
dibuliformi-dilatatis foliolis lineari-multifidis exasperatis irregulariter 
demum proliferis. C stenophyUoy NyL Syn. p. 201. On rotten logs, 
Monte Verde, Cuba, Mr. Wright. 

/3. EL0N6ATA : albicans ; podetiis gracilioribus subsimpliciter repetito- 
proliferis elongatis, axillis hiantibus foliolis multifidis cristatis. Cond- 
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loides pulchrum geniculis acetabuliformibus crispifoliosis. Dill. Hist 
Muse, p. 100, t. 16, f. 23. Floerk. Clad. 1. c On rotten logs, Motile 
Verde. Tballus of rather elongated, much and narrowly-lobed squa- 
mules, which are greenish-straw-colored above, and very white beneath. 
Podetia, in the more simple states of a, turgid, and dilated above into 
funnel-shaped expansions, which are finally more or less irregularly 
proliferous-ramose, and, as well as the dilated axils, of^en squamulose ; 
the fertile ones at length much divided above and crowned by the clus- 
ters of brownish (from pale at length dark-brown) apothecia. This 
state, which exceeds at length four inches in height, appears quite anal- 
ogous to G.furcata^ var. crispatct^ though the larger and more branched 
specimens are more readily comparable with fine ones of 0. uneiaUsj 
var. turgescens* Var. /3 is a paler, more slender, much elongated form, 
attaining to the height of eight inches ; the less dilated, often subcyliu- 
drical podetia extended upwards by commonly a single proliferation, 
and the gaping but not dilated axils elegantly fringed by the dissected 
squamules already described, which retain above their greenish hue, 
and thus contrast pleasingly with the white podetia. The scyphiform- 
dilatation of the podetia above, which is more or less evident in a, as 
in the already cited form of G. JurcatOy disappears at length entirely 
in iS, as in 0,/urcataj var. racemosa ; but the Cuban lichen differs from 
the latter (occurring in an equally fine condition in Venezuela, Mr. 
Fendler) in a simpler and less-branched habit, in color, and in the ele- 
gant fringe of squamules which borders (and often conceals) its gaping 
axils. It is this last, most developed condition of the lichen, as I think 
scarcely doubtful, which Dillenius describes and figures, from a speci- 
men brought by Catesby from the Isle of Providence. He places it 
next to, and compares it with, C. uncicdis. But Floerke more satisfac- 
torily referred the described plant, which he had not seen, to his " Qa- 
donisQ infundibuliformes," placing it next to G. squamosa ; and remark- 
ing, in a note at the end, that O, furcata^ var. crispata^ in itself consid- 
ered, would scarcely be separable from the same section. The cited 
variety of O. furcata is represented in North America by a rich series 
of forms ; and one of these from the New England mountains, with the 
axils crested with dissected squamules, is exceedingly like, except in 
the important respect of color, small states of the present C7. Jurcaia, 
var. crtstata, Fr., also an inhabitant of our mountains, is a form of the 
last-mentioned variety in which the dilated axils, and especially api- 
ces, are fimbriate-cristate ; but the crests are due here (so far as my 
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specimens go) solelj to an excessive proliferation of the margin. 
Fries (Index Dillenianus, in Lich. Eur. p. 464) has referred the Dil- 
lenian lichen to C. verticiUartBy Raddi; and Nylander (Sjn. p. 192) 
takes the same view : but the last-named plant possesses true scyphi* 
which are proliferous from the centre, and the fringe-like extension of 
the margins of these scyphi differs entirely from the crest of dissected 
squamules which borders the axils (as fully described and figured by 
Dillenius) of C IHUeniana. C, stenophylhy NyL L c., was founded 
on the first-receiyed, smaller specimens of our a, which were on several 
accounts puzzling, and scarcely to be referred to any known species ; 
but these are now fully explained by Mr. Wright's further collections, 
and the correctness of Floerke's opinion as to the Dillenian plant, if I 
mistake not, sufficiently established. The species is worthy to be 
adorned with the name of the illustrious author of the Historia Mus- 
corum. 

Cladonia hypoxantha, sp. no v.: thallo parvulo caBspitoso sub- 
foliaceo ; foliolis lineari-angustatis elongatis ramoso-multifidis margine 
crenulatis supra viridi^tramineis subtus fusco-aurantiis podetia turbi- 
nato-cylindrica cartilagineo-corticata verrucoso-rugulosa scyphis conca- 
vis margine subradiatis aut obliteratis apotheciis coccineis proferentibus. 
On trees in dense woods, Monte Verde, island of Cuba, Mr, Wright, 
Folioles (scarcely exceeding half an inch in length, the podetia being 
about a quarter) palmately or pinnately many-cleft; the elongated, 
branched, plano-convex or fiattish divisions finely crenulate ; greenish- 
glaucescent, or, at length, straw-colored above, and beneath convex, 
or at the base teretish, and brownish-orange, with white edges. Pode- 
tia short, rather slender, subturbinate, verrucose-rugulose, the scyphi 
at length sparingly radiated, or obliterated. Apothecia scarlet Foli- 
oles comparable rather with the dissected squamules of G, squamosa^ 
than with those of C, alctcomis ; and it is possible that the lichen may 
be rather a macrophylline form of some species (unknown as yet as to 
Cuba, or, I think. Tropical America) analogous to C, comvcopioides in 
Northern regions, than an analogue of the typically macrophylline spe- 
cies of the glaucescent series. Epiphylline forms, with reduced foli- 
oles, also occur, and these suggest similar ones of C, comucopioides. 
But the characters of the plant are too striking not to require separate 
notice. Cenomyce coraUiferay Kunz. msc in Herb. Berol., from Suri- 
nam (Weigelt, 1827), is very probably a state, with better developed 
podetia, and reduced or squamulose, convex folioles, of the present ; 
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and, except as regards the squamules, is also similar to small forms of 
C, comtuiopiotdes, 

Cladonia cristatella, Tuckerm. SuppL 1, in Amer. Joum. Sd. 
25, p. 428, char, emend.: thalli squamulis finnis crenatis mox sab- 
elongatis incisis ; podetiis ascyphis validis ventricoso-cylindricis cartila- 
gineo-corticatis glabris e flavo- mox pallido-virescentibuB apice dilatato 
digitato-Bubdivisis, ramulis fastigiatis fertilibus ; apothedis coccineis. 
G. FloerJdanaj Tuckerm. Sjn. p. 55, & Exs. n. 133, non Fr. On 
dead wood ; and on the earth. New England to Virginia, very com- 
mon. Westward to Indiana, Herb. Van den Bosch ; Wisconsin, Mr. 
Lapham ; and Lake Superior, Prof. Agauiz. Southward, small 
forms occur (North Carolina, Ref>. Dr. Curtis; South Carolioa and 
Greorgia, Mr. Ravenel; Alabama, Mr. Peters), apparently belonging 
here ; but the species is a Northern one, and the Southern lichen taking 
its place more commonly exhibits the peculiar features of C. pulcheBa, 
Schwein., which is rather to be regarded a northern state of the sob- 
tropical C. musdgena. Thallus of small, firm, crenate, or at length a 
little elongated and lobed squamules, colored like the podetia above, 
and white below. Podetia ventricose-cylindrical, becoming often more 
or less regularly elongated-turbinate ; the lai^est spedmens two inches 
long and three or even four lines in diameter at the thickest part be- 
low the branches, but passing into slender and shorter states ; with a 
smooth, but at length verruculose (never mealy) or even subsquamu- 
lose epidermis ; the squamules being, however, rarely other than ad- 
nate, and the whole aspect rather glabrous; from greenish-yellow 
becoming pale-green (varying also to greenish-glaucescent, or even 
cinerascent) dilated at the apex, which is never scyphiferous, and pass- 
ing there into subdigitate, fastigiate branchlets, always crowned by the 
scarlet apothecia. The name now applied to the above-described lichen 
was originally proposed by the writer to distinguish a remarkable state 
which has proved to be inseparable from the other, this last having 
passed, with especial reference to its paler, more slender condition, for 
an American form of the European C. Floerkianoy Fr. But the affin- 
ity of a plant is to be determined, not by its individual peculiarities, 
which may apparently relate it to other types, but by its own ^pe, 
which it may quite imperfectly express. And the type of the dwarf 
forms of the lichen before us, which have been referred to C. Floerki- 
ana, is really remote from the type of the latter. C7. Floerldana (Fr. 
Lich. Suec. n. 82. Schser. Lich. Helv. n. 36, pro parte) is, in fact, 
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scarcely more than a smoothish state of C macilenta (^ verbis magis 
qaam re vera diversa," Th. Fr. Lich. Arct p. 156) ; while most per- 
fectly developed specimens of the American lichen are, as respects col- 
or, size, and, quite commonly, shape, so similar to fine ones of C. camu- 
copiatdes, as to be readily at the first glance mistaken for the latter, or 
even — the constant dissolution of the scyphus in C cristateUa being 
interpreted as in some other species -<- plausibly to be reckoned a hith- 
erto unknown, symphycarpious variety of it. Such symphycarpious 
states should, however, be connected with the scyphiferous states from 
which they descend by intermediate conditions ; and these appear to be 
wholly wanting in C. cristateUa^ as in 0. mttnUa ; both being always 
ascyphouB, and the dissolution of the apices into branchlets appearing 
therefore to be, in both cases, normal. 

h, RAMOSA : podetiis csespitose-conjunctis hie illic inferne patulo-ra- 
mulosis supeme demum sub-dichotomo-divisis. C. cristateUa, Tuckerm. 
L c. On the earth, in sterile places ; White Mountains, Oakes. Sub- 
cssspitose ; the podetia here and there sending out short branchlets be- 
low, not unlike similar ones in some fruticulose species; and above, 
very much dichotomously divided. A luxuriant form of a, exhibiting 
sometimes an approach to a fruticulose habit, and the axils now and 
then subperforate. The apices are commonly much more divided than 
in a ; but the cristate habit, which suggested the name, is also conspicu- 
ous in the latter. 

c. OCHROCARPIA, apotheciis carneo-luteolis. C. Floerkiana^ ochro- 
carpia, Tuckerm. Exs. 1. c. G, suUtraminea, Nyl. Syn. p. 204. On 
the earth in high, sterile regions, many years since burnt over, on the 
lower ridges of the White Mountains (Mount Crawford) ; frequent, in 
various states, and passing directly into a. Less common in lower 
districts. Saratoga Springs, New York. Manchester, Massachusetts, 
Mr, Oakes. 

Cladonia gragilenta (sp. nov.) : thalli squamulis minutis laci- 
niatis stramineis subtus albis ; podetiis scyphiferis elongatis gracilibus 
membranaceo-corticatis glabris stramineis (flavidis) vage elongate- 
ramosis, ramis patulis intricatis hie illic ramulisve subulatis ; scyphis 
angustatis margine dentato proliferis, fertilibus supeme incrassatis 
fimbriato-radiatis ; apotheciis coccineis. Rotten logs in the edge of 
savannas near Sagra, island of Cuba, Mr, Wright, Thallus minute, of 
scattered, at first crenate, but finally linear-lobed, thin, straw-colored 
scales. Podetia slender, or very slender, and much elongated (reach- 
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ing six inches in length) ; the thin, smooth epidermis becoming here 
and there uneven, but not squamulose ; straw-colored, becoming pale- 
jellow towards the summits ; dividing sparingly and irregularly into 
elongated, spreading, more or less intertangled branches, which are 
mostly scyphiferous, but occur occasionally with subulate tips. Sterile 
scyphi very small, proliferous from the margin (or very rarely from 
the centre), toothed ; the teeth often crowned with the spermagones. 
Fertile podetia somewhat dilated, especially above, when the epidermis 
becomes less regular, and the axils are sometimes (atypically) perfo- 
rate ; the scyphi, by prollfication from the margin, becoming in this 
condition much divided or fimbriate-radiate. Apothecia scarlet As 
€. leporina, Fr., represents C. rangxferina^ in the scarlet series, the 
present may be taken as analogous, in that series, to (7. graciUs in the 
Fuscescentes, Fr., and G. amaurocraa in the Ochroleuc€B. It is slen- 
derer than the last-named, but sometimes not wholly unlike it. Of the 
scarlet-fruited group, C, heUidiJlora is possibly nearest, and passes into 
states distantly approaching some specimens of the present, bat the 
former is confined to arctic and alpine districts ; and the extreme 
slendemess and smoothness of the delicately-corticate, long-branched 
podetia of 01 gracilenta, and their different habit, is quite enough to 
separate this inhabitant of tropical savannas. 

DACTYLINA, Nyl. Syn. p. 286. — The genus Dufourea was pro- 
posed by Acharius (Lichenogr. pp. 104, 524, t 11, f. 2) for a Cape of 
Good Hope lichen (Parm. moUuscc^ Ach.) akin to BocceUa^ which has 
since been separated by De Notaris as Combea. Only this was iDus- 
trated by the author, as expressing the type of the new genus ; and 
though he associated with it a plant not congenerical {P.Jlammea (L.), 
Ach., also from the Cape, the spores of which relate it to Phymapa' 
rietina), and even gave precedence to this last in the Synopsis, the cita- 
tion here, immediately afler the name of the genus, of his figures (of 
D. moUusca) in the Lichenographia, apparently showed that his type 
remained the same. It is not, therefore, without reason that Mr. Th. 
Fries (Genera Heterolich. Eur. p. 113) proposes to retain Dufourea 
for D, molltisca. But Acharius added to the above-named, as *^ species 
dubisB," several lichens of more or less similar habit, the fructification 
of which he was unacquainted with, and one of these (D. madre^ori- 
formis)^ though still only known in a sterile condition, which can ill 
determine a generic type, has represented Dufourea with many lichen- 
ists. To this, the remarkable lichen of Arctic America upon which 
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Dr. Nylander has founded his distinct genus Dactylinaj stands in obvi- 
ous affinity ; and the equally obvious differences of the two plants seem 
to be fully mediated by our second species, fertile specimens of which 
were first detected on islands of Behring*8 Straits, by the careful eye 
of Mr. Wright. 

Dacttlina arctica (Hook.), NyL 1. c Dufourea, Hook, in Richards. 
Append, to Frankl. Narr. p. 762, t. 81. JSvemtGy Tuckerm. Syn. p. 11. 
Bear Lake and elsewhere in Arctic America, Richardson. Rocky 
hill-sides, Behring's Straits, Mr. Wright. Thallus becoming erect, sim- 
ple, or very sparingly divided, ventricose, smooth and shining, rather 
attenuated above towards the obtuse apices, pale yellow, becoming 
brownish at the base, within hollow, the medullary filaments only thinly 
or even obscurely clothing the walls. The taller of these specimens 
rather exceed two inches in height, by two to three, or at the base four 
lines in width ; but they reach nearly twice these dimensions (Hook., 
NyL). Rarely, specimens are more divided above, the (2 or 3) simple 
branches showing something of the fastigiate habit of D. madreporifor" 
mis. Apothecia largish (two lines in diameter in my fertile specimen), 
a single one occupying the sununit of a branch, or branchlet, which is 
wrinkled below and passes above into a crenUlate, at length obscure 
margin, enclosing the fiat, shining, dark chestnut-colored disk. Spores 
in eights, in somewhat ventricose or wedge-shaped spore-sacks, small, 
colorless, spherical, limbate ; the paraphyses being indistinct Spermo- 
gonia unknown. 

Dacttlina ramulosa. Dufourea ramvlosoy Hook. Append, to 
Parry's 2d Voy. p. 414. Evemiciy Tuckerm. Syn. p. 11. Arctic Amer^ 
ica, Hook., 1. c. Rocky Mountains, Herb. Hook. Hill-sides (on rocks), 
Behring's Straits, Mr. Wright. Thallus very much smaller than in the 
last (the specimens scarcely exceeding half an inch in height, except in 
the branched state, when they do not exceed an inch), but at first not 
wholly unlike it ; the infiated and rarely somewhat finger-shaped, obtuse 
branches becoming, however, soon nodose (it would be interesting to 
compare here the scarcely known Dufourea nodosa^ R. Br., in Ross's 
Voyage) and lacunose-uneven, and passing into the dichotomously 
branched state, almost muricated with short, elongated-papiUiform 
branchlets, which is, if I mistake not, (the specimen from the Hook- 
erian Herbarium referred here being without name,) the type of the 
species as understood by Hooker. Some of the specimens of the sim- 
pler condition are pale straw-colored, the tips only being brownish ; but 
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the latter hue soon preyails, and becomes at length, in the fiilly de- 
veloped dichotomous lichen, olivaceoos-brown. Within, the branches 
are hollow, as in the last, the wall being clothed with a thin web of 
medullary filaments. Apothecia either lateral, and dearly sessile, 
or terminating branches, when they appear sometimes as if stalked ; 
the shining, chestnut disk at length equalling the crenulate, thalline 
margin. Spores in eights, la cuneate-clavate spore-sacks, spheri- 
cal, like those of the last ; but occurring also, now and then, a 
little oblong. Dufourea ryssoUa^ Ach. Lichenogr. p. 525 (not, as is 
affirmed in the Index Dillenianus of Professor Fries, Lich. Eur. p. 
468, the plant of Dill. Hist Muse. p. 545, t. 82, f. 4, which seems 
clearly to be Cetraria Eichardsonity Hook.), &om Siberia, appears 
almost to approach, so far as the brief character goes, to some less de- 
veloped states of the present, but is really, according to Dr. Nylander 
(Syn. p. 397) a Parmelia, nearly related to P. olivaeea ; the branches 
of D. ramulom being in fact, as already remarked, mostly hollow, or 
in the narrower forms only very loosely webby within, and by no 
means, as Acharius describes his plant, *' ni&fistulosi, tela bombycina 
fared" But I possess a lichen from Tyrol, collected by Funk, (prob- 
ably Dufourea murtcaia, Laur. in Sturm D. Fl. 2, 24, t 12, but my 
specimen, instead of being straw-colored, is rather olivaceous-brown, 
often more or less white-pruinose,) which possibly differs from the next 
(as Laurer's is said to) in having a rather looser medullary web, or in 
being even subfistulous, and in other respects sufficiently resembles 
specimens of Dactylina ramuhsa. The last-named lichen is clearly 
congenerical with Da€tylxna arcticay and it also nearly approaches the 
next 

Dactylina madrepobiformis. Lichen madreporiformUy Wulf. 
in Jacq. Coll. 3, t. 3, f. 2. Dufourea^ Ach. Lichenogr. p. 525 ; Syn. 
p. 247 ; Koerb. Parerg. p. 15 ; Nyl. Syn. p. 287. Cladonioj Schsr. 
SpiciL p. 48, & Lich. Helv. n. 85. Evemia^ Fr. Lichenogr. p. 25. 
Cetraria nivalis^ var. madareporiformisy Schier. Enum. p. 14. On the 
earth, on alpine ridges east of Middle Park, Rocky Mountains ; sterile ; 
Dr, C. C. Parry, Thallus softish, turgid, about an inch in height, 
rather sparingly, subdichotomously divided ; the branches short, lacu- 
nose-uneven, obtuse, ochroleucous ; the medullaiy filaments rather 
closely filling the interior, which is seldom subfistulous. Apothecia 
unknown. Readily distinguishable from the others by its paler color, 
and from the last by its simpler habit, and more compact medullary 
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tissue. The place of the species just referred to being determined, I 
cannot hesitate to place this next to it, and in the same genus. 

Parhelia Japonica, sp. noy. : thallo foliaceo-imbricato subcori- 
aceo Isevi glaucescente, laciniis sinuato-multifidis moniliformi-constrictis 
plano-convexis apice palmato-cristulatis subtus albis pulvinulis spon- 
gioso-pannoeis fusco-atris interrupte tectis ; apotheciis mediocribus 
spadiceis margine incurvo subcrenato. On birch trunks at the sum- 
mit of mountains, N. £. of Hakodadi, Japan, Mr. Wright. Thallus 
more rigid than that of P. physodes^ and agreeing rather in this, as in 
some other respects, with P. colpodfis^ from which it differs in the re- 
markable constriction of its narrowed, many-cleft lobes into short, joint- 
like, wedge-shaped, or irregularly-rounded portions, — a feature notice- 
able throughout, but especially so in the repeatedly-palmate or crested 
apices, — and in the spongy hypothallus (consisting, like that of the 
American lichen, as described by Nylander, 1. c p. 404, of much- 
branched, anastomosing, short-jointed, brown filaments) being broken 
up into separate, roundish-irregular, convex cushions. The only pub- 
lished species with which I can compare this is P. momltformisy 
Babingt N. Zeal, p. 23, t 127, f. 3, referred to the older P. angustaJtay 
Pers., by Nylander, Syn. p. 403), the lobes of which appear by the 
description to be ^ constricted, especially towards the apices, or even 
moniliform-constricted," and the underside clothed " interruptedly with 
spongy pulvinules" (Nyl. 1. c). But the plant of Babington, as fig- 
ured, is a smaU lichen of the ochroleucous series (" facie fere Pcmnelia 
inciirva" Nyl. 1. c) with " attenuate apices " ; while the present be- 
longs to the glaucescent series, and has the size and aspect of the finest 
conditions of P. phgsodes and P. colpodes. I Have entirely failed to 
detect spores in the apothecia of either of the five specimens. The spores 
of P. colpodesy which are crowded in large numbers in the polysporous, 
wedge-shaped spore-sacks, are more or less oblong or fusiform-oblong, 
and soon hooked or crescent-shaped; the length from three to six 
times exceeding the diameter. Those of P. phgsodeSy on the other 
hand, occur in eights, and vary from spherical to ovoid ; and those of 
P. angustcUOj as described, appear to be similar. 

PHYSCIDIA, Genus novum. Apothecia scutellifbrmia, excipulo 
thallino recepta. Discus ceraceus, hypothedo tenui strato meduUari im- 
posito enatus. Sporae aciculares incolores. Thallus foliaceus, expansus, 
hypothallo byssino pannoso-intertexto aut crustaceus subsquamaceo- 
granulosus. Habitu ad Physciam proprie sic dictam accedit, at dis- 
tincta hypothallo sporisque. 
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Phtscidia Wrightii. Physcia ? Wrightiiy Tuckerm. SappL 2, in 
Amer. Joam. Sci., 28, p. 204. On various trees, in dense woods, in 
the island of Cuba, Mr. Wright, Thallus foliaceous (with much of the 
aspect of Physcia proper, as also of smooth states of P. Domingenns, 
Montag.), suborbicular, thin, narrowly lobed ; the largest states four 
incheiii in diameter, and the flat or flattish lobes often exceeding, in 
such states, a line in width, but perhaps as common in smaller and 
more narrowly divided conditions ; imbricated now closely, with even a 
subconnate aspect, and now very loosely, when the delicately linear lobes 
appear oflen as if ciliated ; irregularly and above somewhat palmately 
many-clefl ; sending out here and there terete, simple, or rarely a little 
branched, finally crowded, coralloid bi^anchlets, the longest of which ex- 
ceed three lines in length ; from pale greenish becoming greenish-straw- 
colored (the larger states often darker, or even glaucescent), and at 
length a little yellowish, when the color of the fruit is also intensified. 
Hypothallus of very delicate, colorless, much-branched, anastomosing 
filaments (resembling those of ParmeHia {Amphiloma) gossypinoy 
Montag. Cub. p. 217, but less slender), which are closely intertangled 
into a sometimes dense, but more commonly thinnish, and at length 
even obsolescent web. Apothecia scattered, middling-sized (about a 
line in diameter), or largish ; the infiexed, plicate-crenulate (or, as it 
were, effigurate) margin becoming fiexuous-lobulate, when the exciple 
reaches two or even three lines in diameter ; the naked, waxy disk 
varyitg in color from pale yellow to orange, and imposed upon a thin- 
ner, colorless hypothecium, which rests upon the white medullary layer. 
Spores in eights, in club-shaped spore-sacks, smallish, colorless, adcular, 
commonly tri-septate (tetrablastish), but at length (if I mistake not) 
pluriseptate (pleioblastish), the length from eight to sixteen times ex- 
ceeding the diameter. Paraphyses indistinct. Spermogones not 
observed. — But beside this typical condition of the plant before us, 
there occurs (and is represented by a large set 'of specimens) another, 
which, though inseparable in essential characters, differs so much as to 
appear at first sight scarcely congenerical. '' Hypothallus optimas 
praebet difierentias, sed in speciminibus perfectis et junioribus observan- 
dus." Fr. Lich. Eur. p. 130. It has been observed already, that the 
lichen above described recedes obviously from Physcia in its pannose 
hypothallus, in which it approaches Pannaria, aj)d especially the aber- 
rant tropical type {Parm, gossypina, Montag.) which Dr. Nylander 
(Enum. Gen. p. 1 10) has provisionally connected with his genus Am- 
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philoma. And Pannaria (proper) furnishes similar degenerations of 
the foliaceoas type to that we are about to describe, but scarcely a 
hypothallus offering in the young stata the precise features of this. 

Phtscidia sQUAiiULOSA, sp. nov. : hypothallo fibrilloso radiante 
demum byssino-pannoeo granula squamacea albida mox lobulata ramu- 
lis coralloideis niinc obsessa crustaceo-ooacervata proferente ; apothe- 
ciis planis crenulatis dein flexuoso-lobatis subaurantiis. Spone acicu* 
lares, gracillimsB, diam. 6 - 12-plo longiores. On trees, in dense forests 
in Cuba, Mr, Wright. Thallus crustaceous, of minute, roundish scale- 
like granules, scattered over the hypothallus (which does not attain at 
once to its pannose development, but appears at first as rather sparse, 
elongated, radiant, white flbrillffi), becoming later lobulate, and often 
beset with coralloid branchlets, as in P. Wrightii^ and finally crowded 
together into a granulose white crust Apothecia very like those of 
P. Wrightii and equally large, perhaps more commonly orange: 
spores as in that, or possibly- a little slenderer. As respects habit, 
a Leeanora ; but in fact a degeneration of the foliaceoas type ex- 
pressed by Phytcidia Wrightii. Large sets of specimens of both 
lichens have afforded me no clear indication of the passage of one into 
the other ; but such passage appears probable. 

PAimARiA FLABELL08A, sp. uov. : thaUo minuto livido-cineras- 
oente, laciniis lineari-angustatis dissectis, centralibus teretiusculis con- 
gestis, peripherids flabelliformi-expaiisis planis striatis, hypothallo 
viridi-caerulescente ; apotheciis minutis biatorinis sparsis, margiQp in- 
tegerrimo mox viridi-caeruleo (nigro) discum planum rafum (nigri- 
cantem) vix superante. Spor» octone, oblongo-ellipsoidea, dein sub* 
dactyloidesB, tetrablastie, diam. 2^ - d-plo longiores. On talcose schist 
and on granite in Vermont, Air, Frost, A minute species, occurring in 
rounded or irregular patches, smaller in its parts than P, crouaphyUa ; 
found on similar rocks in Vermont by Mr. Russell, and described in 
this journal, 4, p. 404, — and comparable rather, except as regards 
size, with P. fryptophifla ; from which it differs in the color and divis- 
ion of its thicker, narrower, plano-convex, or, in the circumference, 
flat, but never concave, finely striate lobes, which never become gran- 
ulose-corallinoid. The apothecia are not a little like those of P, nigra 
(Huds.), Nyl. Lich. Scand. p. 126 (^CoUema nigrum^ Ach. ; Parm, trgp^^ 
tophyUa, var. coralUnoideSy Aoct), with which (separated by Koerber 
and other late writers as a distinct generic type of Collemacei) the 
spores also appear to connect it But the thallus sufficiently distin- 
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guishes the present plant, which is properly, if I mistake not, insepa- 
rable from Pannaricu Gonimous granules bluish-green, several not 
unfrequentlj concatenate. 

GoccoCARPiA STELLATA, Tuckerm. in litt : thallo parrulo orbicu- 
lari membranaceo plumbeo, laciniis radiantibus lineari-angustatis multi- 
fidis subtus albis fibrillosis ; apotheciis sessilibus rufo-fuscis (nigrican- 
tibus) subtus albo-fibrillosis. On Holly (Ilex opaea)^ Santee Canal, 
South Carolina, Mr. Ravend, The larger fronds scarcely surpassing 
half an inch in diameter, rather darker than C. molybcUBa, and con- 
spicuously differing from the small forms of this last, which often ac- 
company it, in its linear, many-cleft lobes. The apotheda are also 
scarcely appressed, but they possess the other features of those of C. mo- 
lybdaa ; and exactly similar ones, which are also fibrillose beneath, 
occur in an Alabama specimen of the latter, collected by Mr. Peters. 
Spores immature in all the apothecia examined. 

Lecanoba erythbantha, sp. nov. : thallo crustaceo tenoi rimu- 
loso albo-glaucescente ; apotheciis mediocribus sessilibus, disco piano 
marginato fulvo-miniato margine thallino crenulato tenuescente. Sporae 
octonae, inoolores, ellipsoidesB, polari-diblastss, diam. 2 - 2^-plo longiores. 
On trunks, island of Cuba, Mr, Wright. L. auranHacOf on bark (oc- 
curring in the low country of Carolina, in Louisiana, and in Texas), is 
undoubtedly near to this, but contrasts strongly with it in its black 
hypothallus, yellow thallus, and orange fruit. The present and the 
two following species belong to a group, which on the one hand ap- 
pears almost to descend from the yellow Placodtums and Physcim 
(these closely akin elements of the system are brought together in 
Physcia^ Massal., and perhaps more happily in Xanthorioy Th. Fr.), 
while it passes, on the other, into conditions not at first sight to be 
distinguished from Lecidea. The group is understood to constitute 
several genera, in the system as developed by the school of Massalongo 
(though these genera, and, in addition to them, AmphUoma, Koerb., and 
Pyrenode9mx€iy Massal., are now brought together in one, in the ** PJa- 
codium** of Anzi, Cat Lich. Sondr. p. 89, — an arrangement determined 
solely by the spores) : but the not inconsiderable difficulties of this dis- 
position are perhaps to some extent avoided by the simpler view of 
Dr. Nylander (Enum. Gen. p. 112), which accords very much with 
the profoundly considered arrangement of Fries (Lich. Eur. p. 161). 

Lecanora Floridana, sp. nov.: thallo parvulo crustaceo tenui 
contiguo insequabili glauco-cinerascente hypothallo nigricante sublimi- 
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tato ; apotheciis minutis adnatis, disco piano fusco-nigro opaoo submar- 
ginato marginem thallinam integrum demum subcoloratum aequante. 
SporsB octonad, incolores, ellipsoidese, polari-diblastse, diam. 2-plo longi- 
ores. On trees, Western Florida, Mr, BeaumonU On bushes, thick- 
ets of the Blanco, Texas, Mr, Wright. Thallus thin and smooth, be- 
coming ash-colored, limited more or less by the blackening hjpothal- 
lus. Apothecia small and closely sessile, lecanorine ; the flat, nearly 
black, opaque disk scarcely or indistinctly marginate ; but the rather 
thickish and entire thalline exciple at length more or less colored. A 
small lichen with much of the aspect of some states of Z. sophodes, but 
the spores of the present section. 

Lecanora cahptidia, sp. nov. : thallo crustaceo tenui inaequabili 
dein rimuloso cinereo-fuscesoente hypothallo nigro sublimitato; apo- 
thedis mediocribus biatorinis sessilibus, disco plano-convexo rufo-fusco 
albo-pruinoso marginem integrum albidum mox flexuosum fuscescen- 
tem demum superante ; excipulo thallino excluso. Sporae octonae, in- 
colores, ellipsoideaB vel oblongo-eUipsoidese, diam. 2 - 3-plo longiores. 
On various trees, and on rails, in Southern Pennsylvania, Maryland, 
and throughout Virginia (Alexandria, near Richmond, and in Sussex 
County), where it becomes common. North Carolina, Rev, Dr. Curtis. 
South Carolina, Mr. Ravenel. Texas, Mr. Wright. Thallus thin, 
smooth, becoming chinky and at length much broken, and more or 
less brownish-ash-colored ; the hypothallus, which sometimes appears 
as a white fringe, at length blackening, and in that way conditioning 
the thallus, which it sometimes decussates. Apothecia of middling 
size, biatorine, sessile, the smooth and entire, at first nearly white, but 
soon fuscescent and flexuous margin, at length exceeded by the plano- 
convex reddish-broWn disk, which is besprinkled with a white, fuga- 
cious bloom ; the thalline exciple for the most part quite obsolete, but 
sometimes obscurely recognizable as a depressed crenulate border ; or 
much more rarely (as in L. ferruginea) conspicuous, when the apo- 
thecium becomes zeorine, or lecanorine, according as the proper mar- 
gin is more or less evident. The lichen is thus (like L.ferruginea) now, 
in its lecanorine state, a CaHopisma of Koerber ; and now, in its leci- 
deine condition, a Blastenict. In its more perfect states this species is 
sufficiently distinct-looking ; but small forms are not unlike Lecidea 
spadicea, Ach., and large ones may sometimes be passed over for Leca- 
nora sitbfiisca. 

Lecanora Berica. Maronea Berica^ Massal. in Flora, 1856, n. 
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19. Koerb. Parerg. p. 90. lAeanora con$Um»^ NjL Frodr. GralL p. 
89; k, Lich. Par. n. 124 Manmea KemmUrt^ Koerb* L c. p. 91. 
Lecanora polyphony Tuckerm. in litt On trunks and dead wood. 
(Italj) Massal. I. c France, NjL L c Germany, Koerb. L c.) Not 
uncommon in New England, and southward to Virginia. Peansylva' 
nia. Dr. Michener. Ohio, Leiu North Carolina, Bev> Dr. Ckiriis, 
South CSarolina, Jlir. RaveneL Alabama, Mr. Peters. Thallus small- 
ish, Ycrrucose-granulate, the granules now and then flattened, or even 
subconfluent, often ^t first greenish-graj, but with more or less of an 
ashy tinge, which finally (the hypothallus more strongly conditioning) 
prevails, and becomes even fuscescent, limited, rather conspicuously, 
by the blackening hypothallus. Apothecia of middling size {oken large 
for the plant, the diameter exceeding half a line), sessile, lecanorine, or 
more or less perfectly zeorine ; the fiattish, brownish*black, opaque disk, 
which is received in a stratum of the medullary layer, submarginate, 
and bordered by a thickish or even tumid, infiexed, finally crenulaie, 
or fiexuously-irreguLir margin. Spores very numerous, in lanoeo- 
late^^lavate spore-sacks, very minute, colorless, from roundish-ellipsoid 
becoming a little oblong, twice or even twice and a half longer than 
wide, and finally diblastish. A plant which Dr. Koerber has thoroughly 
described ; but his second species (Maranea Kemmkrt) scarcely indi- 
cates anything more distinct than a state of the first, in which the 
proper margin, perhaps always potentially present, and by no means 
rarely observable, becomes especially developed. Such states occur 
here, but they are not separable from the others. The lichen has the 
aspect of a common bark form of L. saphode$. The spores are de- 
scribed as simple by all the authors who have remarked upon them, 
but I cannot but consider the protoplasm (^ so weit es erkannt worden 
kann, grdsstentheils wolkig-triib," Koerb. sub Maronea Bericoy 1. c.) 
as dividing finally into two pretty regular, opposite parts, as observ- 
able as could be expected in so minute an object, and in tha European 
as well as the American specimens ; this differentiation of the spore 
resembling that of the younger conditions of the biscoctiform type; 
as if, in fact, the plant were a remarkable micro- and polysporous de- 
viation from the type of L, tophodes {Rinodinoy Massal., Koerb.), in 
which the final development of the spore peculiar to that type has been 
precluded, rather than from the type of Lecanara proper. L. tophodes 
varies with spore-sacks containing twenty or more spores ; and is also 
comparable with the present in its oflen luxuriantly fertile hymeniom. 



Digitized 



by Google 



or ABTB AND BCIENCES. 405 

THELOTBEMA, Ach. Njl. Some of the species differ no litUe 
in aspect from the well-defined T. lepadinum, Ach. ; and F^e (Ess., 
Suppl. p. 88) and others have proposed to separate the latter generi- 
cally. But though the distinction of the ezcipular margins is oflen 
obscure in the tropical species, and these vary also veiy considerably 
in the figure, coloring, and internal differentiation of the spores, which 
are commonly smaller and more simple than those of T, lepadinum ; 
it appears to me that the Cuba lichens referable here, in accordance 
with Dr. Nylander's limitation of the genus (Enum. Gen. p. 117), or, at 
least, those of which the descriptions follow, are none of them properly 
separable from it, or from T. lepadinum. And this view is, if I mis- 
take not, in full accordance with Eschweiler^s laborious observations 
(Lich. Bras. p. 173). 

Thelotrema lepadodes, sp. nov. : thallo effuso tenuissime mem* 
branaceo diffracto cinereo-albicante ; apotheciis submediocribus super- 
fidalibus e conoideo tympaniformibus, apertura ampla ezcipulo exteri- 
ori urceolatb albido (fuscescente) thallo vestito discum nigricantem 
albo-pruinosum excipulo interiori discreto membranaceo albo margina- 
tum margine demum subrecurvo integro cingente. Sporsa subocton» in 
thecis clavatis, majusculae, fuscescentes, oblongs, serialiter polyblast» 
(ser. transversis 16-24, longitudinalibus in medio 4), diam. 3 - 5-plo 
longiores. On trunks, Filanthropia, island of Cuba, Mr» Wright. 
Thallus membranaceous, much and finely broken, or scurfy, ashy- 
white. Apothecia a third of a line in diameter, superficial ; the younger 
ones exactly truncate-conoidal, but the oldest more qylindraceous or 
drum-shaped, with an ample aperture; a proper urceolate ezciple, 
more or less clothed by the thallus, but occasionally denuded and fusces- 
cent above, bordering with an entire, finally a little recurved margin a 
blackening white-pruinose disk, which is itself loosely edged by a 
white, membranaceous, infiexed, sometimes obscure interior ezciple. 
Spores large, fuscescent, oblong, serially polyblastish. Faraphyses fili- 
form, flexuous. Appearing at first sight to differ from T, lepadinum^ 
mainly in the more erect, finally recurved outer margin, and the colored 
and otherwise somewhat discrepant spores; but the real difference is, 
if we accept the common definitions of T. Upadinumy much greater ; the 
so-called thalline, outer exciple of the latter being represented in the 
present by what is plainly a proper exciple ; that is, one not formed from 
the thallus, though more or less covered by it. This structure (that is to 
say, a sporigerous disk, veiled by a more or less distinct interior exciple, 
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and contained bj a proper exciple, clothed by or concrete with the thal- 
lus surrounding it) is, however, though very variously conditioned, and 
oflen in this or that respect obscurely expressed, (the interior exciple 
being now scarcely distinguishable, and now the proper exciple, and 
the thallus now so predominant as to give a lecanorine character to the 
apothecium, and now without any other than an accidental relation to 
the apothecium,) if I do not mistake, the typical structure of the genus ; 
and recognizable even in the well-known species, common to the Norths 
em hemisphere, cited above. 

Thelotreiia PLATTCARPUSf, sp. nov. : thallo effuso tenui Isevigato 
dein ruguloso pallido (subfuscescente) ; apotheciis majusculis innatis 
dilatatis subscutelliformibus, disco piano cassio-pruinato exdpulo inte- 
riori membranaceo viridulo infiexo cincto, exteriori reflexo substellatim 
fisso. Sporse octonsB, parvulffi, leviter fuscescentes, oblongo-ellipsoideae, 
tetrablastffi, diam. 2^ - 3-plo longiores. Trunks, in the island of Cuba, 
Mr. Wright. Thallus thin and oflen obscure, but becoming interrupt- 
edly thicker, and at length rugulose, and pale-brown ish-cream-oolored. 
Apothecia large, reaching a line and a half in diameter, innate, much 
dilated ; the flat, thin, pale-fuscescent disk, which becomes blackish 
above and delicately pruinate, bordered by the thin, obscurely greenish, 
erose, inflexed margin of the interior exciple; the exterior margin 
splitting in a somewhat stellate manner into reflexed divisions. Spores 
small, slightly fuscescent, oblong-ellipsoid, oflen a little narrowed to- 
wards one end or dactyloid-ellipsoid, from diblastish (when a thin 
dissepiment is observable) becoming finally and regularly tetrablastish, 
the sporoblasts roundish. Paraphyses filiform, conglutinate. The near 
affinity of this elegant Thehtrema to 71 lepadintun can scarcely be 
denied, notwithstanding the marked divergence of its spores. 

Thblotrema Santense, sp. nov.: thallo crassiusculo tenuissime 
ruguloso excrescentias coralloideas proferente e glaucescente demum 
cinerascente ; apotheciis majusculis innatis urceolato-scutelliformibus 
dilatatis, apertura amplissima, disco piano nigro albo-pruinoso excipulo 
exteriori incurvo lacero-crenato cincto, interiori indistincto. Sporse 
octonae, fuscse, ovoideo-ellipsoideaB, demum oblongo-ellipsoideae, 4-5- 
blastse, sporoblastis irregularibus subdivisis 1^ - 4rplo diam. longiores. 
On trunks of elm ( Ulmus Americana) in the low country of the Santee, 
South Carolina, Mr. EaveneL In Southern Alabama, Mr. BeaumonL 
Thallus at first appeai'ing in thin, roundish, somewhat powdery patches, 
but becoming a quarter of a line thick, with a very delicately uneven, 
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as if powdery, at length finely rugulose, or rimalose-verraculose surface, 
which is beset, more or less thickly, with isidioid, elongated, rarely at 
length branched excrescences, attaining to more than a line in length ; 
from pale greenish-gray becoming ashy-gray. Apothecia large (the 
larger ones little less than a line in diameter), innate, urceolate- 
scutelliform, at length much dilated; the exterior exciple bordering, 
with an incurved lacerate margin, the black disk, which is covered 
with a white bloom (becoming thicker, and more crustaceous, when it 
is broken and perforated, as in T, schizocarpum, herein described, and 
other species), and is seen, in a section, to be enclosed by a pale-brown- 
ish line, extending above it into the thalline margin. Interior exciple 
indistinct Spores of middling size, dark-brown, from subcocciform 
becoming ovoid-ellipsoid, and at length rather oblong, or attenuate at 
one end (dacryoid, Koerk), the length from once and a half to four 
times exceeding the diameter. Certainly akin to a much smaller 
southern lichen, which is referred by Dr. Nylander to a variety of his 
T. compunctum. The latter was regarded a species of Urceolaria by 
Acharius, and the present has much of the same aspect ; but it is, I 
think, inseparable from Thelotrema. Paraphyses indistinct, but ap- 
parently filiform. 

Thelotrema leiostomum, sp. nov. : thallo tenui effuso Isevigato 
rimuloso-verruculoso glaucescente ; apotheciis immersis rotundatis 
aut confluenti-difformibus (lirelliformibus), excipulo exteriori urceolato 
margine prominulo integerrimo albido discum nigricantem velo sub- 
crustaceo margin! concolore demum perforato vestitum dngente. 
Sporse octonae, fuscse, eUipsoidee, demum oblongo-ellipsoidese, septis 
3 sporoblastisque regularibus 4, diam. 2-'8-pIo longiores. Trunks, 
island of Cuba, Mr. Wright. Thallus smooth, glaucescent Apothecia 
immersed, minute, rounded, but confluent at length, and passing into 
irregular, often lirelliform shapes, often approaching a line in length ; 
the exterior exciple bordering the sunken, blackening disk, with a 
slightly prominent, smooth and entire, white, or pale cream-colored 
margin; the thickish, smoothish veil, which covers the disk, and 
becomes at length, in the larger apothecia, perforated, in the manner 
of T. Aubertanum, being of the same color with the margin. Spores 
regularly ellipsoid, brown, with three dissepiments and four regular 
sporoblasts ; the length from twice to thrice exceeding the diameter. 
Paraphyses filiform, distinct. 

Thelotbeha Cubanuh, sp. nov. : thallo effuso tenui Isevigato m- 
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guloso rimoso e glaucoTirescente pallide luteo-virente ; apothedls ma- 
jusculis e conico-hemisphaerico mox dilatatis scatelliformibas aat diffor- 
mibus adnatis, excipulo exterior! margine crasso demum fisso-eublobato 
recurvo albo-velato discum dnereo-nigricantem velo albo subcrustaceo 
Goopertam cingente. Sporse octone, fuscse, ellipsoideae, tetrablastse, 
sporoblastis dein sabdivisxs diam. duplo longiores. On trunks, Monte 
Verde, island of Cuba, Mr, Wright, Thallus thin, but at length well 
developed, becoming wrinkled and chinkj, from glancescent-greenish 
at length acquiring a pale yellowish tinge. Apothecia soon superficial, 
and depressed-globular, the sides often gibbously irregular (much as ia 
observable in Ascidium Oinchonarumy F^) ; the rounded aperture 
white-edged (such apothecia measuring half a line in diameter), but 
becoming finally dilated and scutelliform (or variously irregular), and 
from a line to two lines in the longest diameter ; the exterior exciple, 
which is (in section) black within, bordering with an erecdsh and 
rather acute, but at length cleft and recurved, white-veiled margin, a 
thickish, grayish-black disk, closely covered with a crustaceous, white 
veil. Spores in eights, brown, short and broad-ellipsoid with rounded 
tips (cocdform, Koerh.)^ tetrablastish, the flattened sporoblasts at length 
irregularly subdivided. The thick, smooth veil sometimes assumes the 
color of the thallus, or is overspread with it; and, more rarely, the 
thalline exciple in its earlier subglobose condition becomes continuous 
above, with the whole aspect of Pertusaria, the interior exdple be- 
ing indicated, here and there, by differently-colored cracks, or these 
cracks even assuming at length the appearance of ostioles or of young 
apothecia. And such pertusariiform apothecia appear also to be com- 
pound, a cross section showing that the disk is divided more or less by 
processes from the veil Compare the anamorphosis of T. AuherianuMj 
alluded to by Montague in Crypt. Guyan. p. 55, as depending on a 
^ hypertrophic des cloisons des excipulum confluents, qui constituent les 
verrues compos^es de I'esp^.'' And what appears a further atypical 
variation of structure in the same direction, " analogue k I'^tat varioloide 
des Fertusaires," is described by the same author in Crypt Cuba, p. 167. 
Thelotrema auratum, sp. nov. : thallo Isevigato ruguloso demum 
verrucoso crasso pallide stramineo ; apotheciis majusculis superfidali- 
bus subglobosis, apertura rotundata ampla, excipulo exterior! uroeolato 
margine coarctato-incurvo eroso nigro-punctato discum flavo-pminosum 
cingente, interior! indistincto. SporsB octonae, incolores, obtuse ellip- 
soideae vel oblongo-ellipsoideaB, 4- 6-blast», sporoblastis mox subdivisis 
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diam. 2-2^plo longiores. On trunks, island of Cuba, Mr, Wright. 
Thallus smooth, and at first prettj even, but soon becoming wrinkled, 
and at length coarse! j verruoose, pale straw-colored; the specimens 
varying from a greenish to an obscurely brownish tint. Apothecia 
subglobose, oflener a little depressed urceolate, with an ample rounded 
aperture ; the largest exceeding a line in diameter. Exterior exciple 
including, within a thalline layer (as seen by a section), the black walls 
of the proper exciple, which disappears or loses its color below 
(perithecium laterale, E^chw^^ and is pruinose above, like the disk ; 
the incurved margin being erose, and black-dotted by the protrusion 
of the edge of the proper exciple. Disk fiat, thin, fuscescent, clothed 
with a bright lemon-yellow bloom ; becoming at length brick-colored. 
Spore# in eights, of middling size, colorless, from short-obtuse- 
ellipsoid (cocciform, Kowh^ becoming oblong-ellipsoid, 4 - 6-blastish ; 
the sporoblasts once, or even twice, more or less divided, the length 
from twice to twice and a half exceeding the width. Paraphyses 
filiform. The larger apothecia not unfrequently become compound, 
processes from the walls of the proper exciple dividing it into two 
or three small ones ; and these smaller exciples, which are extern 
nally more or less brownish-brick-oolored, (a modification of the 
coloring not uncommonly affecting also the summit of the common 
margin,) are, of course, entirely free of the thallus, and distinct from it, 
or, in other words, proper exciples, and perfectly visible. But in the 
otherwise sufficiently different T, Aubertanum, Montag. (which Mr. 
Wright has abundantly collected), as explained by my valued friend, 
the author of the species, in the place already cited, the thick veil 
covering the disk conceals its subdivision, though this is seen in a 
cross-section to accord with the subdivision of the veil ; the irregularly- 
radiate processes into which the latter passes being continued down- 
ward, more or less, through the disk. 

Thelotrbma Wbightii, sp. nov. : thallo crassiusculo fragili Isevigato 
insquabili glauco-virescente ; apotheciis majusculis mo:^ apertis dila- 
tatis subsessilibus scutelliformibus, excipulo exteriori margine eievato 
pulverulento crasso obtuso cameolo demum flexuoso discum planum pal- 
lidum albo-pruinosum cingente veloque pulverulento margin! concolore 
interrupte demum vestiente. Sporse octons, incolores, lato-ellipsoidesB, 
apicibus acutis demum fiisiformi-subelongatae, 4-6-blast8B, sporoblas- 
tis insequalibus subdivisis diam. 2 - 4-plo longiores. Trunks in woods. 
Monte Verde, island of Cuba, Mr. Wright. Thallus thickish, with at 
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length a diameter of a quarter of a line, very brittle, glaucous-greenish. 
Apothecia soon open, suburceolate, becoming scutelliform, and sessile, 
or at length oflen a little elevated, and larger than in any other known 
species (exceeding two lines in diameter) ; the exterior exciple border- 
ing with a somewhat elevated, thick, obtuse, powdery, pale-flesh-col- 
ored, finally flexuous margin the thin, colorless, white-pruinose disk 
(seen, by a section, to be included within a fuscescent layer, passing 
upwards into, and conditioning, the margin), which it also, at length, 
interruptedly covers with thick processes of the same color and sub- 
stance as the margin ; this development (veil) being, however, less con- 
tinuous than in other species, and often deficient Spores colorless, 
ventricose-ellipsoid with acute tips, or at length longer and rather 
broad spindle-shaped, 4 <- 6-blastish ; the sporoblasts unequal in si^e, and 
one. or more of them finally divided, from twice to four times longer 
than wide. Paraphyses filiform, rather distinct What is above 
described as the veil appears to be analogous to what Montagne (sub 
T. Auherianoy Cuba, 1. c) has called by the same name ; this being un- 
derstood by him as indicating an extraordinary condition of the interior 
exciple. But in the species before us this veil appeal's rather to be a 
result of a niius of the proper exciple (which I understand as concrete 
with, or making the inner wall of, the exterior exciple) to become com- 
pound, exactly as in T. auratum; the processes which make it up being 
evidently similar in all respects to the inner wall, and their color con- 
ditioned, in both the species mentioned, by the color of that It cannot, 
therefore, if these observations are correct, correspond with the interior 
exciple of T, lepcuiinum^ which must be regarded as deficient in tliese 
species, or only represented by the bloom of the disk. 

Thblotrema globulare, sp. nov. : thallo cartilagineo-membra- 
naceo Isevigato e glaucescente pallide fuscescente, hypothallo nigro- 
limitato; apotheciis submediocribus superficialibus depresso-globosis 
urceolatis excipulo exteriori margine obtuso aperturam impressam 
poriformem cingente, disco plano-ooncavo pallido subvelato. Sporae 
octonse in thecis lineari-clavatis, incolores, obtuse ellipsoidese vel 
oblongs, tetrablastffi ; sporoblastis regularibus dianr. lj^~2^-plo longi- 
ores. Trunks, in the island of Cuba, Mr, Wright. ThaUus thin, but 
well-developed, smooth, from glaucescent becoming very pale brownish, 
bordered, often conspicuously, by the black edge of the hypothallus. 
Apothecia of the color of the thallus, becoming whiter above, a 
few of the larger ones half a line in diameter, depressed-globular, the 
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base becoming indexed; an urceolate outer exciple bordering with 
an obtuse, smooth, or at length radiate-striate margin an impressed, 
rounded, and pore-like aperture. Disk not visible until exposed hj the 
knife, a little concave, pale within, more or less white-veiled ; a section 
showing it to be included within a brown line, which extends upwards 
into the exterior exciple. Spores at length broad-oblong, colorless, 
from diblastish becoming regularly tetrablastish ; the sporoblasts, or at 
least the middle ones, flattened ; from once and a half to twice and a 
half longer than wide. Paraphyses filiform. A neat and distinct 
Thelotrema, which I cannot refer to any published species. T, urceolare 
Ach. Sjn. p. 115, as described, appears in some respects similar, but 
the spores, according to Nylander, (Lich. exot. in Ann. Sci. 4^ 11, 
p. 222,) are brown and murally divided. 

Thelotrema. aotinotuit, sp. nov. : thallo effuso membranaceo 
glaucescente mox granulate, granulis minutis demum congestis caBsio- 
nigricantibus ; apotheciis majusculis scutelliformibus sessilibus subplanis, 
excipulo exteriori margine crassiusculo obtuso albican te discum nigri- 
cantem velo margini concolore radiatim perforate vestitum cingente. 
Sporse parvse, incolores ex ellipsoideo subfusiformes, tetrablastse, diam. 
2^-4-plo longiores. On trunks, incrusting small ferns and mosses, 
Monte Verde, island of Cuba, M', Wright, Thallus very thin, glau- 
cescent, at length besprinkled with minute granules, which become 
heaped, and grayish-black. Apothecia large, oflen a line in diameter ; 
scutelliform, adnate, flat ; a rather thick and entire, white, outer mar- 
gin bordering a thin, pale disk, which blackens above, and is veiled 
by processes from the inside of the margin, which meet in the centre, 
from which they appear to radiate. Spores small, colorless, tetra- 
blastish. Paraphyses filiform, distinct. In this species, which is strik- 
ingly Lecanorine in aspect, the veil, as in the last species, appears to be 
made up of processes from the inner side of the outer exciple, and, as in 
that, to indicate the otherwise evident tendency of the Thelotremaceous 
apothecium to develop, atypically, into a composite one; sometimes 
curiously suggestive of that of Pertusaria. 

Thelotrema sohizostomum, sp. nov. : thallo tenui laevigato ine- 
quabili e glauco-viridulo lutescente, hypothallo nigricante sublimitato ; 
apotheciis mediocribus innato-promi nulls demum dilatatis e rotundato 
diflbrmibus, excipulo exteriori erectiusculo mox fisso recurvo discum 
planum pallidum albo-pruinosum vel velatum cingente. Spore suboc- 
tonae, incolores, fusiformes, 4 - lO-blastae, diam. 4 - 8-plo longiores. On 
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trunks, Monte Verde, island of Cuba, Mr. Wright. Thallus tbin, but 
well-developed, smooth, from glaucescent-greenish becoming somewhat 
obscurely jellowish-green, limited more or less bj the blackening 
hjpothallus. Apothecia from a quarter reaching sometimes three 
quarters of a line in diameter, innate, or at length a little promineot, 
dilated, from roundish becoming irregular; the cleft and recurved 
margin, which is white-powdery within, and flecked more or less on the 
torn edges with brown, from the protrusion of the interior layer, bor- 
dering a thin, pale, white-pruinose disk, sometimes at length veiled 
irregularly, in the manner of the last species and T. Avberianum* 
Spores colorless, fusiform. Paraphyses filiform, conglutinate. In some 
species which possess a distinct interior exciple (as T. kpadodes and 
T. albilabrumy described here) this is sometimes obscure, as if deliques- 
cent and confluent with the powder of the disk ; and it would not be 
difficult, on the other hand, to describe (or misdescribe) some younger 
apothecia of the present as clothed with a delicate, or deliquescent, 
white, interior exciple, bursting in the manner of the other species 
cited; though there is no trace of anything but the bloom, divided, 
more or less, by somewhat radiant cracks, in the older ones. These 
older apothecia are, at length, as already observed, closed more or less 
by a thicker, subperforate vesture, due in part, it should seem, to a 
mere thickening of the powder of the disk, but accompanied also with 
the extension of processes from the inside of the outer exciple, or, in 
other words, finally confluent with the latter. 

Thelotrema mtrioporum, sp. nov. : thallo tenui subcartilagineo 
verruculoso dein aequabili laevigato subpruinoso glaucescente ; apotheciis 
minutis immersis rotundatis apertis vel sparsis vel in series confluenti- 
difformes aggregatis cribroso-pertusis ; excipulo exteriori urceolato 
margine demum subprominulo discum plano-concavum pallidum sub- 
velatum cingente. Spone octonss, parvulse, incolores, ellipsoideae, regu* 
lariter diblastse, diam. l^-2j- longiores. On trunks of various trees, 
Monte Verde, island of Cuba, Mr. Wright. Thallus thin, but rather 
firm, at first finely warted, but becoming even, glaucescent, dull, or 
even obscurely pruinose, pierced thickly with the minute rounded 
aperture of the very numerous apothecia, which are either scattered, 
or disposed in irregular, confluent groups ; these apertures being either 
even with the thallus, or this last a little raised at their edges, or even 
at length making a slightly prominent, very entire margin ; the white 
proper exciple more or less apparent within. Disk a little concave. 
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pale, clothed at length with a igrhite, perforated, irregular veil, in the 
manner of many other species. Spores small, colorless, ellipsoid, 
regularly and constantly diblastish; the two opposite, conoidal sporo- 
blasts being separated by a (not always visible) thin dissepiment ; the 
length from once and a half to twice, or even twice and a half, exceed- 
ing the width. Paraphyses conglutinate. The only described species 
of Thelotrema with diblastish spores. Though the habit of the lichen 
is sufficiently pecuUar, and the little group to which it belongs (Myrio- 
trema, Fde, Ess. p. 103, t. 1, f. 25 ; and Suppl. p. 92, t. 41, f. 1 - 3) is 
distinguished also by the small size of its colorless spores, there seems 
to be no good reason (as compare Montague, PI. CelL £xot. in Ann. 
Sci. 3, 10, p. 131) for distinguishing it. 

6TALECTA, Ach. It was remarked by Mr. Turner, in describing his 
Parmelia cameo-liUea (Linn. Trans. 9, p. 145), the apothecia of which, 
he well says, " are very different from those of any other Parmelia, 
and more resemble the apothecia of Urceolaria exanthemattea,*' that its 
place in the system ** is that immediately following P, nUn-a." But it 
was not till 1852 that the two last-named species were brought together 
in the same genus {Gyakcta^ Massal. Ricerch. p. 146), nor till 1857 that 
(r. cameo4utea {Lecidea § Gyalectaj Nyl. Prodr. Gall. p. 101, n.) 
was added to them. The group is an exceedingly difficult one ; but the 
remark may be ventured, that however some species, scarcely to be 
excluded from it, appear to pass into Lecidea, others are conditioned 
by the thallus, or by 'other elements, in a way quite alien to Lecidea; 
while these differing subsections show obvious points of agreement in 
the internal details of their fructification. The relation of G. rubra to 
G. foveolaris, &c., is illustrated by Th. Fries in Lich. Arct. p. 138. 
Acharius's type of Gyalecta (Lich. Univ. p. 29, t 1, £ 7) was G. 
epuloticoj since understood differently by Fries and later writers ; but 
Nylander (Lich. Scand. p. 189) adds this little-known lichen (of 
which a fine specimen from Mr. v. ErempelhUber is before me), 
together with the nearly akin G. PrevosHi, Fr., with apparently full 
reason, to his section Gyalecta, — from the other species composing 
which the two spoken of especially differ in their simple spores. The 
contrast between such spores and the tetrablastish, and finally pleio- 
blastish spores, which have been understood as characteristic of 
Gyalecta, is however lessened by the intermediate differentiation of 
the spores of G. asteria, described below ; and the genus, in this 
respect, as well as in the variously modified external characters and 
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habit of the apothecia, may be considered as analogous to Thelotrema, 
as here taken. 

Gtalecta asteria, sp. nov. : thallo contiguo rimoso dein granu- 
loso-verruculoso glaucescente ; apotheciis minutis superfidalibus de- 
presso-giobosis thallo adscendente subvestitis, excipulo oonnivente 
radiato-rugoso albido-cameolo demum denudato nigricante poriformi- 
aperto discum subnucleiformem incolorem fovente. Thecs elongaue, 
subcylindraceo-clavatae, polysporae, Sporue parvulas incolores ex ovoideo 
ellipsoideae regulariter djblastae diam. 1^ - 2^-plo longiores. On shrubs, 
Santiago, island of Cuba, Mr. Wright. Thallus well developed, be- 
coming granulose-verruculose, glaucescent; the sometimes radiant 
hypothallus from white becoming brownish at the edge. Apothecia 
minute, superficial, globular, clothed more or less by the thallus, a pale 
£esh-colored proper exciple, which is connivent and radiately notched 
above, opening by a pore-like aperture, and enclosing a nucleiform 
colorless disk. With age the exciple becomes denudate above and 
brownish-black, which is seen, in section, to be the color of the whole 
interior portion. Spore-sacks poly- (12-20-) sporous. Spores small, 
colorless, simple at first, but becoming regularly diblastish ; the out- 
line varying from ovoid to ellipsoid, and the length from once and a 
half to twice and a half exceeding the width. Nearest, in aspect, to 
the following species ; but remarkably distinguished by its blackish ex- 
ciple, the color of which is concealed below by the ascending thallus, 
and above by a paler vestiture, which is cleft, pretty regularly, into 
portions appearing to radiate from the pore-like aperture; also by 
the spores. 

Gyalecta absconsa, sp. nov.: thallo tenuissimo leproso albido; apo- 
theciis minutis mox superficialibus thallo vestitis excipulo urceolato car- 
neo-rubello margine incurvo radiato-crenato discum pallidum cingente. 
Thecae subcylindraceae, octosporae. SporaB incolores, primo ellipsoideae, 
diblastae, dein lato-flisiformes, tetrablastte, septis vix irregularibus, diam. 
^h " ^^plo longiores. On trunks of red maple, in the low country of 
South Carolina, accompanying Arthonia spectahilis, Flot. ; Mr. EaveneL 
Near to G. ahstrusa (Wallr.), Am. ( G. Wahlenhergiana, var. truncigena, 
Ach.), and the apothecia of about the same size, but more prominent, less 
open, and higher-colored, with a whitish (pruinose ?) disk, and, except 
the radiately-cleft margin, always loosely clothed by the thallus. The 
spores of G. abstrusa (Herb. Borr. ; Zw. Exs. n. 80) are not unlike those 
o^G. cupularis, having an equally irregular internal configuration ; and 
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contrast with the shorter, quite uniformlj thrice-septate spores of the 
present. The spaces between the sporoblasts which represent dissepi- 
ments in spores of this kind, are commonly (as in other species) not 
quite straight The sporoblasts are sometimes arranged more loosely, 
with wider interspaces ; but no indication has appeared of a passage 
into the spores of G.abstrusa, — The last-mentioned lichen appears 
(by the citations of the German writers, the original description being 
perhaps hardly sufficient) to have been first recognized as a species by 
Wallroth (Fl. Crypt. Germ. 1, p. 38), and, this being so, should bear 
the name which he gave it The fact that Acharius called the same 
plant G, WahJenhergiana^ var. trundgena^ can give no precedence to 
the later specific name, Gyakcta or Leddea truncigena^ because the 
Acharian designation expressly asserts the exact opposite to the latter, 
namely, that the plant, instead of being a new, is an old species. And, 
if this opinion is not mistaken, we may venture to say generally, what 
there are some reasons for saying, that the name which may happen to 
be given to a variety has no precedence, but may be adopted, or not, 
if the plant is taken up as a species. 

Gtalecta nana, sp. nov. : thallo tenuissimo leproso albido vel 
obsolescente ; apotheciis minutissimis innato-emergentibus subplanis, ex- 
cipulo pallido integro ab exteriore thallode lacero-dehiscente evanido 
primitus velato discum cameo-fuscescentem cingente. Thecse subcla- 
vatsQ, 8-1 2-spor8e. Sporse parvulse, incolores, ex eUipsoideo dacty loide» 
vel subfusiformes, tetrablastae, diam. 3 - 5-plo longiores. Thallus ob- 
scure or deficient The very minute apothecia (scarcely more than 
half the size of those of L. abstrtua) are fiattish, with much the aspect 
of those of G, cameo-luiea (Turn.), and similarly at first innate and 
afterwards emergent ; the here entire, pale proper exciple being cov- 
ered at first by a dehiscent and soon disappearing outer veiL Disk 
pale brownish-flesh-colored, for the most part exceeded by the margin, 
easily falling out, as in other species. Paraphyses filiform, flexuous, the 
summit thickened into a small head. Spore-sacks rather club-shaped, 
commonly 10-12-sporous. Spores small, colorless, from ellipsoid be- 
coming dactyloid or subfusiform ; and from diblastish at length reg- 
ularly tetrablastish ; for the most part four, more rarely five times 
longer than wide. The similar spores of G. cameo4utea (Herb. Borr. ; 
Welwitsch, Crypt Lusit. n. 67) are at length regularly 6-blastish. 

Gtalecta cebatina, sp. nov. : thallo subobsoleto ; apotheciis 
minutis sessilibus concavis e fusco-rufo nigricantibus, margine subintegro 
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discum concolorem cingente. Thecsa clavato-cjlindraoeae, octoepore. 
Spone incolores, parvulae, cjmbifonnes vel subfusiforaies, 4 - S-blastae, 
sporoblastis subregularibus, diam. 3 - o-plo longiores. Trunks of elms 
and ashes, Massachusetts. Perhaps not rare, but easily pass^ OTer, 
though the apothecia are visible to the naked eje. The lichen is ex- 
ternally exceedingly like G, cornea {Lecidea cameoloy Auct), and long 
passed for it in my herbarium ; but it is darker, and the spores are dif- 
ferent. These, in our American lichen, are at first exactly cymbiform, 
with three to four regular sporoblasts, and about twice and a half long- 
er than wide ; but the tips are often acuminated, and the spore be- 
comes at length more spindle-shaped, with four to eight sporoblasts, 
and from four to five or even six times longer than wide : while in 
G, cornea (Herb. Borr. ; Nyl. Lich. Par. n. 132 ; Rabenhorst, Lich. 
Eur. n. 445) we have constantly acicular, plurilocular spores, with from 
twelve to twenty sporoblasts, and as many times longer than wide« 
X. cornea has been regarded by almost all lichenists as belonging to 
Lecidea; but Mr. Borrer considered it, in 1842, nearly related to 
Gyalecta ; and Dr. Nylander, in his later works, places it with the same 
group, considered by him as making the first section of Lecidea. 
Paraphyses not unlike those of the preceding species. 

CiENOGONiuH MONiLiFORME, sp. nov. : thallo cffuso margine laxiori 
pallidiori sublimitato e filamentis breviusculis gracillimis articulis ad 
septum oonstrictis mox subglobosis centro crustaceo-agglomeratis e 
glauco-viridi fulvescentibus ; apotheciis appressis subplanis, excipulo 
cupulari discum cameolo-rubellum margine albo cingente. Sporse oo- 
tonae in thecis lineari-clavatis, incolores, oblongs, diblastse, diam. 3 — 4* 
plo longiores. On trunks, in the island of Cuba, Mr, Wright, Thallua 
effuse, more crust-like than in other species, made up of short monili- 
form filaments ; the joints, by constriction at the dissepiments, becoming 
more or less rounded, from glaucous-green at length tawny-brown ; 
the nuirgin of the fronds a little paler. Apothecia quite those of the 
genus. Spore-sacks clubshaped ; the eight spores disposed, now in a 
single, and now rather in a double series. Spores oblong-ellipsoid, or 
somewhat fusiform-ellipsoid, scarcely as long as those of G, confervaideSf 
Nyl. (to which, described in Lich. Exot. 1. c p. 242, 1 refer a Cuba 
lichen collected by Mr. Wright), typically septate-diblastish. Para- 
physes aciculiform, as in all the species. Beside G, confervoides, ex- 
tending northward as far as Louisiana, and approaching near to, though 
it appears distinct from, (7. Linhii^ upon which Ehrenberg constituted 
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the genns, Dr. Nylander has described another ( (?. eonq>lexitmy Lich. 
Exot 1. c. p. 222), with shorter^ coarser, tomentose filaments, larger 
apotheda, and diblastish spores, which (first collected in Bolivia hj 
Weddell, and since in Venezuela by Mr. FetuBer) has not yet occurred 
in the Cuba collections* The apothecia of Ccmoffonium especially 
resemble those of Gy<decta (or Lecidea) hUea ; as if the former were, 
in fact, to use Fries's words (S. O. Y. p. 801), ^ Biatora in thallo 
Bjssaceo." But the supposed coUemaceous structure appears not to 
be made out, and the plants are perhaps therefore better taken, as by 
Nylander (comp. Ennm. Gen. p. 140, note) as expressing an aberrant 
type of the Lecideei. 

Lecidea (Psora) RussBLLn, sp. nov. : ihalli squamis crassis kevi- 
gatis subimbricatis undulato*lobatis e pallide viridi rufescentibus subtus 
margineque albis; apotheciis sessilibus, margine obtuso fiexuoso rufo 
discum e subconcolore viridi-nigrescentem demum tumidulum dn- 
gente. Sporse incolores, ellipsoidess, limbats, diam. 2-2^-plo lon- 
giores. On lime-rocks, Burlington, Vermont, Mr. Bustell; and at 
Brattleborough, on schist, Mr. Frost. Northward, at Behring's Straits, 
Mr. Wright. Frederick County, Maryland, on lime-rocks. Alabama, 
on the same rocks, Mr. Peters. Texas, (on the earth, and in crevices 
of lime-rocks near the Blanco,) Air. Wright. Jurassic rocks, head of 
Powder River, Rocky Mountains, Dr. Hayden. Scales at first dosely 
appressed, smooth, from pale-greenish becoming brownish, and at length 
reddish-brown ; the ascending white-powdery margins waved and 
sinuously lobed ; white beneath. Apotheda middling-sized or largish, 
sessile; the thick, reddish-brown, shining, at length flexuous margin 
(which becomes sometimes paler, or white-powdery) finally excluded 
by the convex, rufous, at length greenish-nigrescent disk. Rather 
resembling L. testacea than L. glohifera ; but the colors appear to dis- 
tinguish it The lichen has also much of the aspect of fine specimens 
oiLecanora cervinOj a, glaueoccarpa. The disk is pale-brownish within, 
and rests upon a pale hypothedum. — The genus Biatora, in the sense 
of Fries, much as its separation facilitated the study of an obscure 
tribe, appears hardly maintainable, otherwise than as a section of 
Leddea ; and that part of it to which the present and next-following 
species belong {Psora, MassaL), though obviously analogous to the 
squamulose Lecanorei (Sqttamaria and Placodium, DC, Nyl., PlacO' 
diunij Auct) is by no means so easily to be distinguished. The spores 
furnish an elegant criterion of the affinity of species, but the significance 
VOL. V. 63 
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and yalue of the sporal differentiation seem not yet sufficiently well 
understood to make this a safe guide, or, at least, more than a guide, 
in the distinction of genera ; as it surely is an insufficient ground, in 
the case of such constructions as SynechohkutM^ Trevis^ and Mene- 
gazzict, Ochrolechia, SecoltgOy Massal., &c. And this opinion, which, 
it is proper to say, has resulted from the description and preparation 
for publication of more than ninety North American, beside numerous 
other species referable to Lecidea, as understood by Acharius, during 
which constant use has been made of the instructive works of Koerber, 
as well as of the earlier writers of the same school, is in accordance 
with, as it was first suggested by, the only universal system of Lichenes 
of the present day, — that of the learned Dr. Nylander. This species, 
which is perhaps the finest representative of Lecidea known to North 
America, is dedicated to our colleague, my valued friend and fellow- 
student of the Lichenes, the Rev. John Lewis RusselL 

Lecidea (Psora) lurid ella, sp. nov. : thallo squamoso imbricato 
e viridi-cervino fuscescente, squamis parvulis appressis kevigatis snb- 
crenatis ; apotheciis adnatis convexis immarginatis rufo-nigris. Sporae 
octonse, parvulae, incolores, ovoideae et oblongo-ovoidesB, protopL in gut- 
tulas secedente, diam. 1^-2-plo longiores. On the earth. Mountains 
of Santa Fe, New Mexico, Mr, Fendler, On the Snake Fork of the 
Columbia River, in the Rocky Mountains, alt. 6,000 fi^, Dr. Ha^fden. 
Scales of the ihallus much smaller, and also thinner, than those of 
Z. lurida and L. glohiferciy the nearest allied species, from roundish 
becoming oblong, appressed, but the edges free, and at length a 
little elevated, crenate, or even obscurely lobed, or also reduced and 
glebulose, from pale-brownish with a greenish tinge when wet be- 
coming tawny-brown. Apotheda small, adnate, convex and apparently 
immarginate from the first, finally subglobose, from blackish-rufous at 
length black. This little lichen (of which more than fifVy excellent 
specimens are before me) appears to approach nearest to Z. lurida in 
coloration, the thallus never showing the ferruginous tinge ofL.gloHfera, 
and in the more appressed scales ; and to L, ghbifera in the convex, 
subimmarginate, at length a little elevated fruit. I have sought in vain 
for any clear trace of a margin. The spores scarcely furnish distinctive 
characters in the present group (Psora, MassaL) : but those of the lichen 
in hand perhaps agree rather with those of Z. lurida, both in shape, 
and in the variableness of the sporoblast (a feature taken into his 
specific characterof the just-mentioned species by Dr. Koerber), though 
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thej are smaller. In one of the specimens from New Mexico the scales 
are white-pruinose. 

Lecidea (Biatoba) PTRRHOHELiENA. BiotorOj Tuckerm., Suppl. 
1. c Trunks, in the island of Cuba, Mr. Wright. 

Lecidea (Biatoba) phjcaspis. Biataroy Tuckerm., Suppl. 1. c. 
With the last 

Lecidea (Biatoba) yibella. Biatora^ Tuckerm., Suppl. 1. c. 
With the last 

Lecidea (Biatoba) melahpepla, sp. nov. : thallo leproso-tartareo 
diffracto-rimoso ferrugineo-fuscescente, hypothallo nigricante ; apotheciis 
submediocribus appressis e piano tumidulis intus incoloribus, disco nigro 
primitus albo-pruinoso margine crassiusculo pallidiore demum concolore 
cincto. Sporse fusiformi-oblongse, subincurvae, diblastss, diam. 3 - 5-plo 
longiores. On shrubs ; hills near Simon's Town, Cape of Grood Hope 
(U. S. N. Pacific Expl. Exp.), Mr. Wright. Thallus making small 
roundish patches, from scurfy at length compacted and chinky, rusty- 
brown, rarely black-bordered by the hypothallus. Apothecia grouped 
somewhat concentrically, almost middling-sized or smallish (the larger 
ones from a third reaching rarely half a line in diameter), appressed ; 
a thickish, pale, biatorine exciple bordering a black, originally white- 
pruinose, flat, or at length rather tumid disk (which is colorless within), 
and becoming finally of the same color with it Spores in dubshaped 
spore-sacks, small, colorless, from oblong-ellipsoid becoming fusiform- 
oblong, oflen very slightly or scarcely bent, diblastish; the length 
from thrice to five times exceeding the diameter. Paraphyses con- 
glutinate. Near to L. mixta (Fr. Lich. Suec n. 40), of which Mr. 
Wright collected excellent specimens at the Cape of Good Hope, but 
very distinct in its rusty-brown, subtartareous. thallus, and larger 
apothecia. Biatorina, Massal. (Ric. p. 134, Koerb. Syst p. 189, to 
which the present lichen is referable), however unavoidable a part of 
the system to which it belongs, appears none the less a forced associa- 
tion of forms, of distinct and sometimes even remote affinities, held 
together by nothing but the diblastish difierentiation of the spores. 

Lecidea (Biatoba) chlobostigta, Tuckerm. Lich. exs. n. 139 : 
thallo efinso e granulis subsparsis rotundatis Isevigatis viridi-glauces- 
centibus ; apotheciis minutis sessilibus primitus convexis subimmargina- 
tis e livido nigris nitidis dein turgidulis papillatis, hypothecio nigricante. 
Sporse suboctonse, incolores, aciculares, di - tetrablastae, diam. 6- 12-plo 
longiores. On trunks of white cedar (Cupressus thyoides) in Hingham, 
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Massachusetts. On pine and cypress trunks; low country of South 
Carolina, Mr. EaveneL Thallus of rounded, smooth, commonly scat- 
tered, greenish-glaucescent granules. Apotfaecia minute, convex and 
subimmarginate from the first ; sessile or at leng& a little elevated ; the 
black and shining disk finally turgid and papillate, and imposed upon 
a black hypothecium. Spores small, horn broad-spindle-shaped with 
acuminate tips becoming more elongated, and at length dnbshaped 
or acicular, commonly diblastish, but at length tetrablastish ; the length 
fi^m six to twelve or even sixteen times exceeding the diameter. 
Belonging to the group of which Z. ruheUa is a type {BaeidiOj De 
Not.) ; but the black apotheda and sometimes slightly curved spores 
rather approach those of L, hotomdanoy FloeriL. {Scoiictotparum, 
MassaL, only differing from Baddia in the contortion of the spores), 
not uncommonly occurring on granitic stones, and, in another form 
(Z. cuserctUarumy Ach.) on old rtuls. 

Lecidea granosa, sp. nov. : thalli effusi granulis minutis conges- 
tis vel confiuentibus e viridulo cinerascendbus ; apothedis mmatis 
appressis plano-convexulis, disco nigro (livido-pallescente) marginem 
tenuissimum nigrum demum exdudente. Sporse octonse, incolores, e 
dactyloideo subbadllares, di - tetrablastas, diam. 3 - 6-plo longiores. 
On brick wails, near New Orleans, Dr. ffale. On bricks, and also on 
mortar, in the low countiy of South Carolina, Mr. RaveneL Thallus 
of very minute granules, which are heaped, more or less densely, into 
an irregular, broken crust, or occur more scattered and inconspicuous, 
or grow together into a thin, chinky one, from greenish becoming at 
length glaucescent or cinerascent Apotheda very small, closely ap- 
pressed (or even immixt) and flat ; the black (or livid-pallescent) disk 
bordered by a thin black margin, which disappears as the disk finally 
becomes a little convex. Hypothedum black. Spores varying no 
little, colorless, from ellipsoid soon elongated and narrowed, and 
firom dactyloid or often dubshaped becoming cylindraceous or staff- 
shaped ; perhaps more commonly diblastish, but also and often regu- 
larly tetrablastish (regular 5-blastish spores occur rarely, but no 
regular ones have been observed with a greater number of sporo- 
blasts), the length from three to six or even seven times longer 
than wide. Paraphyses not distinct A smaller lichen, in ail re- 
spects, than L. aromaUca (Sm.) Ach. (Herb. Borr. ; Desmaz. in 
Herb. Ravenel; Herb. Krempelh.) with slenderer spores. 

Lecidea Simodensis, sp. nov.: thallo primitus contiguo subtar- 
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tareo mox diffiracto yerrucoso albicante ; apotheciis mediocribus sessili- 
bos nigris, disco aterrimo demum convexo margine obtuso tenuescente. 
Sporas octonse in thecis clavatis, parvulse, inoolores, oblongse, diblastsB, 
diam. 2~3-plo longickres. Maritime rocks, Simoda, Japan (U. S. 
North Pacific. £xpL Exp.), Mr. WrighL Thallus thickish, apparontlj 
at first contiguous, but in the specimen much broken and warted, 
whitish. Hjpothallus appearing bluish-black at one point of the cir- 
cumference. Apotheda from the thallus, middling-sized, thickish, at 
length conyex-protuberant ; the obtuse shining margin finally much 
excluded bj the swelling yery black disk, which appears, in section, 
brownish-yiolet within ; the hjpothecium being of this color, especially 
aboye, and tinging the hjmenium. Spores small, oblong, oflen slightly 
oblique (fabaeform), regularly diblastish, the sporoblasts tinged ob- 
scurely yellowish, from twice to thrice longer than wide. The lichen, 
of which but a single specimen was collected, has much the aspect of Z. 
conJdgua eonvexa (Fr. Lich. Suec n. 378) ; but the sporos connect it 
with L, grossay NyL (Z. premnea^ Fr. Lich. Suec n. 26 ; Borr. herb.), 
which has a different thallus, and is confined to trunks. The spores of 
L, grossa axe lai^r than those of the prosent, and blunt-ellipsoid ; 
while those of Z. Simodensis are often not ill represented by Dr. 
Koerber's figure of the spores of Ramalina (Syst t 2, f. 10). 
OatiUaria, Massal. (Ric p. 79), to which both these lichens are refer- 
able (Z. grossa being regarded as the type of the genus by Koerber), is 
admitted to be a .moro than commonly difiicult construction ; but the 
type at least is perhaps easily considerable as a colorless expression of 
BueUiaj De Not The last-named group appears better defined ; but, 
considered as a genus, its relations with Hhtzocarpon, Massal. (as see 
especially Th. Fries, Lich. Arot. p. 226) are su^ciently puzzling. 

Legibea Japonica, sp. noy. : thallo effuso e granulis minutis ap- 
planatis sublobatis squamuloso-imbricatulis yiridi-fuscescentibus (lutes- 
centibus) ; apotheciis paryulis appressis nigris, margine tenui distincto 
discum plano-conyexum scabridum demum hemisphaericum hypothecio 
nigro impositum cingente. SporsB octonsB in thecis clayatis, mediocres, 
fuscescentes, ellipsoides, uniseptate, sporoblastis isthmo junctis, diam. 
2^plo longiores. On bark of Cryptomeria, Simoda, Japan (U. S. N. 
Pacif. Expl. Exp.), Mr. Wright. Thallus of minute, confluent, lobed 
and scale-like, somewhat imbricated, brownish-green, or also obscurely 
yellowish, granules ; which are confused with the hypothallus. Apo- 
thecia smallish, at first flattish ; a thin, distinct, or even slightly prom- 
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inent, minntely rugulose margin bordering the soon convex and at length 
hemispherical, scabrous disk; which is white within, and rests on a 
thick black hjpothecium. Spores middling-sized, rather pale-fusces- 
cent, pretty regularly ellipsoid ; the two sporoblasts soon flattened or 
as if halved, and constantly joined by a stout isthmus, which is crossed 
by the well-defined dissepiment. Of the same group with Z. n^nV 
carpoj DC, NyL (Z. cUoropoKc^ Fr.) ; but strikingly distinct in the 
development and color of the thallus, the larger apothecia, and much 
larger spores, in which the isthmus, often observable (as a transient 
feature, Koerb. Syst. p. 436) in spores of this type {BtteUkty De Not) 
appears to be constant 

Professor Lovering and Dr. M. Wyman supported the opin- 
ion of the majority of the Bumford Committee, that it is not 
advisable to award the Rumford Medal to Mr. Ericsson for 
improvements in the hot-air engine. 

Professor Horsford, in reply, further supported the claims 
of Mr. Ericsson. 



Vtre liiindred and eiglitlfc meeUng. 

May 13, 1862. — Monthly Meeting. 

The President in the chair. 

Professor Peirce presented, in behalf of the author, a paper 
On Certain Forms of Interpolation, by W. P. G. Bartlett. 

Professor Lovering and Professor Winlock, on the one side, 
and Professor Horsford on the other, continued the discus- 
sion upon the merits of hot-air engines, with especial refer- 
ence to that of Mr. Ericsson, and to the majority and minority 
reports of the Rumford Committee upon the subject. 

Remarks relative to the course proper to be pursued by the 
Academy in this regard were made by Messrs. Washburn, 
C. Pickering, Agassiz, Peirce, A. Gray, and the President. 
And the further consideration of the subject was postponed to 
the Annual Meeting ensuing. 
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DONATIONS TO THE LIBRARY, 

FROM MAT 28, 1861, TO MAT 20, 1862. 

Academte des Sciences de VBistittU Unperiale de France, 

Comptes Rendus. Tom. LII., LIIL, LIY. Nos. 1-15. 4to. 
Paris. 1860-62. 
Sodite ImpiridLe Zoologique d'AeeltmaUaion, 

Bulletm. Tom. Vni., IX. Nos. 1, 2. 8vo. Paris. 1861-62. 
Smithsonian Jkstitution, 

Smithsonian Contributions to Knowledge. Vol. XII. 4to. Wash- 
ington. 1860. 
Academy of Natural Sciences, Philadelphia. 

Journal New Series. Vol V. Part I. 4ta Philadelphia. 1862. 
Proceedings. Vol XIII., XIV. Nos. 1, 2. 8vo. Philadelphia. 
1861-62. 
American Philosophical Society. 

Proceedings. Vol VIII. Nos. 65, 66. 8vo. Philadelphia. 1861. 
Prof. E. N. Horsford. 

The Theory and Art of Bread-making. A New Process without 
the Use of Ferment. 16mo pamph. Cambridge. 1861. 

Report on Mystic Pond Water to the Boston Harbor Commission. / 
8yo pamph. Boston. 1861. 
Royal Institution of Great Britain. 

Notices of the Proceedings at the Meetings of the Members. 
Vol m. Part XI. 1860 - 61. 8vo. London. 

List of the Members, Officers, &;c., with the Report of the Visit- 
ors for the Year 1860. 8vo. London. 1860. 

Weekly Evening Meeting, Friday, March 22, 1861. On the 
Origin of the Parallel Roads of Lochaber (Glenroy), Scotland. 
8vo pamph. London. 1861. 
Royal Irish Academy. 

Transactions. Vol XXIV. Part I. (Science.) 4to. Dublin. 1860. 
Entomological Society, Philadelphia. 

Proceedings. March, April, May, 1861. 8vo pamph. Phila- 
delphia. 1861. 
Mercantile Library Association of the Oity of New York. 

Fortieth Annual Report. May, 1861. 8vo pamph. New 
York. 1861. 
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•/. W, Dawson, LL. D^ etc. 

On the Pre-Carboniferoas Flora of New Brunswick, Maine, and 
Eastern Canada. [From Canadian Naturalist for May, 1861.] 
8vo pamph. Montreal. 1861. 

On the Vegetable Stroctares in Coal. [From Quart Jour, of 
Greol. Soc, Feb. I860.] 8vo pamph. London. 

On the Silurian and Devonian Bocks. [Comm. to Nat. Hist 
Soc. of Montreal.] 8vo pamph. Montreal. 

On the Microscopic Structure of some Canadian Limestones. 
[£xtr. from the Canadian Naturalist] 8vo pamph. Montreal 

Notice of Tertiary Fossils from Labrador, Maine, &C., and Be- 
marks on the Climate of Canada, in the newer Pliocene or Pleisto- 
cene Period. 8vo pamph. Montreal. 

Notes on the Coal Field of Pictou. Bj H. Poole, Esq., Supt of 
the Fraser Mine. [Comm. to Nat Hist Soc. by Dr. Dawson.] 
8vo pamph. Montreal 

Catalogue of Canadian Plants in the Holmes Herbarium, in the 
Cabinet of the University of McGill College. Prepared by the late 
Prof. James Bamston. 8vo pamph. Montreal 1859. 

Acadian Geology: an Account of the Geological Structuro and 
Mineral Besources of Nova Scotia, &c. 8vo. Edinburgh. 1855. 
Royal Bohemian Society of Sciences. 

Sitzungsberichte. Jahrgang 1859, Jan. - Juni, July - Dec, 1860, 
Jan.-Juni. 8vo. Prag. 1859-60. 
Justin RoUin. 

Explication du Zodiaque de Denderah des Pyramides et de la 
Gren^e. Dedi^ a tons les Chefs d'Etats. 8vo pamph. Caen. 
1861. 
American Association for the Advancement of Science. 

Proceedings of the Fourteenth Meeting, held at Newport, Bhode 
Island, August, 1860. 8vo. Cambridge. 1861. 
American Oriental Society, 

Journal Vol VII. No. 1. 8vo. New Haven. 1861. 
Societe Geographiqm^ Paris. 

Bulletin. 4"»* Serie, T<Mne XX; 5™' Serie, Tome I. 8va 
Paris. 1860-61. 

Listes des Membres de la Soci4t^, des Pr^idents Honoraires, 
etc Suivies d'un Extrait des B^glements et de la Liste des 
Ouvrages publics par la Soci^t4 8vo pampL Paris. 1861. 
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Mayal Society o/Ltrndan. 

Philosophical TnnsaetioiiB for the Year 1860. YoL L. 4to. 
London. 1861. 

Frooeedings. YoL XI. Nos. 43-46. 8yo. London. 1861. 

List of Fellows. Nov. 30^ 1860. 4to pamph. London. 

Astronomical and Magnetical and Meteorological Observations 
made at the Royal Observatory^ Greenwich, in the Year 1859. 
4to. London. 1861. 
Geological Society, 

Quarterly JoumaL YoL XYDL Nos. 67, 68. 8vo. London. 
1861. 
Zoological Society ^ Franifcri, 

Zoologische Garten, Organ f fir die Zoologische Gesellschaft. II. 
Jahr. Nr. 1 - 13. 8vo. Frankfurt a. M. 1860 -6L 
Royal Society of Sciences^ Gottingen. 

Abhandlungen. Neunter Band. 1860. 4to. Gottingen. 1861. 

Nachrichten von der Georg-Augusts^Universitat und der Eon. 
Gresell. der Wissenschaften zu Gottingen, vom Jahre 1860-61. 
16mo. Gdttingen. 1861 - 62. 
Obiervatory of Oamhridge, 

Astronomical Observations made at the Observatory of Cambridge, 
by the Bev. James ChaUis, M. A., etc. YoL XIX. For the Years 
1852, 1858, 1854. 4to. Cambridge. 1861. 
Moyal Bavarian Academy of Sciences. 

Abhandlungen der Philos.*PhiloL Qasse der K5nigL Bayerisch. 
Akad. der Wissenschaften. Band IX. Abth. 2. — liath.-Physik- 
Qasse. Band IX. Abth. 1. 4to. Miinchen. 1861. 

Sitzungsberichte. 1860, Heft. 1-5; 1861, Heft. 1-5. 8vo. 
Miinchen. 1860-61. 

Gelehrte Anzeigen. Band. 49 und 50. 4to. Miinchen. 1859-60. 

Annalen der E5nigl. Stemwarte bei Mttnchen. Band XII. 8vo. 
Miinchen. 1860. 

Yerzeichniss der Mitglieder der Akad. 1860. 4to pamph. Miin- 
chen. 1860. 

Rede in der Oefientlichen Sitzung der k. b. Akademie der Wissen- 
schaften am 28 MMrz, 1860, zur Feier ihres Einhundert und ersten 
Stiftungstages gehaken von Justus Freidherm von liebig. 4to 
pamph. Miinchen. 1860. 

Einleitende Worte zur Fder des AUerhochsten Greburtsfestes Sr. 
VOL. V. 54 
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Mcyestat des Konigs Maximilian U. gesprocben am 28 Kot. 1860, 
Ton Justus Freiberrn von Liebig. 4to pampb. MUncben. 1860. 

Einleitende Worte zur Feier des AUerbdcbsten Geburtsfestes Sr. 
Majestat des Kon. Maximilian U. gesprocben am 28 Nov. 1859, 
von Prof. Marcus Josepb MttUer. 4to pampb. Mlincben. 1859. 

Rede auf Sir Tbomas Babington Macaulaj, den Essayisten und 
Gescbicbtscbreiber Englands. Vorgetragen .... am 28 Marz, 1860, 
von Dr. Georg Tbomas von Rndbart 4to pampb. MiiDcheiL 
1860. 

Von der Bedeutung der Sankritstudien fUr die Grieehiscbe Philol- 

ogie. Festrede gebalten am 28 Marz, 1860, von Dr. Wil- 

belm CbrisL 4to pampb. Miincben. 1860. 

Denkrede auf Alexander von Humboldt. Grelesen am 28 

Marz, 1860, von Carl. Fried. PbiL von Martins. 4to pampb. Miin- 
. cben. 1860. 

Gedacbtnissrede auf Friedricb von Tbierscb. Vorgetragen 

am 28 Nov. 1860, .... von Georg Martin Tbomas. 4to pamph. 
Muncben. 1860. 

Grenzen und Grenzgebiete der pbjsiologiscben forschung. Fest- 
rede gebalten von Dr. C. Harless. 4to pampb. Muncben. 

1860. 

Denkrede auf Grottbilf Heinricb von Scbubert. Gebalten 

am 26 Marz, 1861, von Dr. Andreas Wagner. 4to pampb. Miin- 
cben. 1861. 

Denkrede auf Dr. Greorg Tbomas von Budbart. Gelesen 

am 26 Marz, 1861, von Karl August Muffat 4to pamph. Miin- 
cben. 1861. 

Rede zur Vorfeier des Einbundert und Zweiten Stiftangstages 
der k. Akademie der Wissenscbaften am 26 Marz, 1861, gebalten 
von Justus Freiberrn von Liebig. 4to pampb. Miincben. 1861. 

Rede am 28 Nov. 1861, zur Feier des Allerbdcbsten Ge- 
burtsfestes Sr. Majestat des Konigs Maximilian IL gebalten von 
Justus Freiberrn von Liebig. 4to pampb. Miincben. 1861. 

Gedacbtnissrede auf Friedricb Tiedemann vorgetragen am 

28 Nov. 1861 von Dr. Tbeodor Ludw. Wilb. Biscboff. 4to 

pamph. Miinchen. 1861. 

Ueber Brieffleller und Formelbucber in Deutscbland wabrend 
des Mittelalters. Vortrag in der Oeffentlicben Sitzung der k. Akad. 
der Wiss. am 26 Marz, 1861, zur Vorfeier ihres 102 Stiflungs- 
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tages gehalten von Dr. Ludwig Hockinger. 4to pamph. Miinchen. 
1861. 
JEmest SedlaczeL 

Ueber Yisir- und Becheninstrumente. 8vo pamph. Wien. 1856. 

Kompendium der Ebenen and Sfarischen Trigonometrie. 8yo 
pamph. Wien. 1856. 

Anleitang zum Grebrauche einiger logarithmisch getheilter Rechen- 
schieber (Sliding-Rule, regle-k-calcul) solcher Instnimente mittelst 
deren man alle mit Logarithmen losbaren Aufgaben schnell und 
eicher voDfuhren kann. Nebst Yielen f iir die Rechnung auf dem 
Papiere mit Vortheil angewandten Tafelh und Formebi. 2 Auflage. 
16mo pamph. Wien. 1856. 
Lnperial Academy of Sciences, Vienna, 

Denkschriften. Math.-Natur. Classe. Band XIX. — Phil.-Hist. 
Classe. Band XL 4to. Wien. 1861. 

Sitzungsberichte. PhiL-Hist. Classe. Band XXXV. Heft. 3 
und 4; XXXVI. Heft 8; XXXVH. Heft. 1 - 4. — Math.-Natur. 
Classe. Band XLH. Nos. 22-28; XLHI., I Abth., Heft. 3-8, 
II Abth.,Heft.3-8. 8vo. Wien. 1860-61. 

Almanach der Eais. Akad. der Wissen. XI. Jahr. 16mo. Wien. 
1861. 

Jahrbiicher der K. K. Central Anstalt fur Meteorologie und Erd- 
magnetismus, von Earl Ereil. VH. Band. Jahr. 1855; YIH. 
Jahr. 1856. 4to. Wien. 1860-61. 
Society of Arts, Manufactures, and Commerce, 

Journal of the Society of Arts, and of the Institutions in Union. 
Vol. IX. Nos. 428 - 453, 467 - 469 ; VoL X. Nos. 470 - 480. 8vo. 
London. 1860-62, 
Imperial Zoological and Botanical Society of Vienna, 

Verhandlungen. Band X. Jahr. 1860. 8vo. Wien. 1860. 
Natural History Society of Prussian RhineUmd and Westphalia, 

Verhandlungen. XVII. Jahr. 8vo. Bonn. 1860. 
Linnean Society of Normandy, 

Bulletin. Cinquieme Volume. Annee 1859-60. 8vo. Caen. 
1861. 
Imperial Academy of Sciences, etc., Caen, 

M^moires. 8vo. Caen. 1861. 
Frederic Troyon, 

Habitations Lacustres des Temps Anciens et Modemes. 8vo. 
Lausanne. 1860. 
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Statistical Society^ London, 

Journal. Vol. XXIV. Pts. 1, 2, 4. 8va London. 1861. 

List of Fellows, etc, to Dec. 81, 1860. 8vo pamph. London. 
1861. 
Rayed Phyncal (EcanamiecU Society of Konigihery, 

Schriflen der Eon. Phys. Oekonomische Gesell. Erste Jahrgang, 
Zweite Abtheilung. 4ta Konigsberg. 1861< 
Observatory of Prague. 

Magnetische and Meteorologiscfae Beobachtongen ni Prag. XXL 
Jahr. 1860. 4to. Prag. 1861. 
Offenbach Society of JNhiurdl Bistory, 

Erster Bericht. 8vo. Offenbach am Main. 1860. 
J. F. Julius Schmidt. 

Beitrgge zur Phjsikalischen Geographie von Griechenland. 
(Publications de TObsenratoire d'Ath^nes, IT" S^rie. Tom. L) 
4to. Athen. 1861. 
SoycU Prussian Academy of SeieneeSj BerUn. 

Abhandlungen. Jahr. 1860. 4to. Berlin. 1861. 

Monatsberichte. Jahr. 1860. 8vo. Berlin. 1861. 

Register for die Monatsberichte. Vom Jahi« 1836 bis 1858. 
8vo. Berlin. 1860. 

Uebersicht der Witterung im Nordlichen Deatschland nach den 
Beobachtungen des Meteorologischen Instituts zu Berlin. Jahrgang 
1859-60. 4to. 2 pamph. Berlin. 
University of ChtU. 

Anales de la UniTersidad de Chile. Tomo XV. i XVL 1858- 
59. 8vo. Santiago. 1857. 

Bevista de Ciencias i Letras. Tomo L Afio L 8vo. Santiago. 
1857. 

El Ostradsmo de los Carreras. Los Jenerales Jos^ Mignel, i 
Juan Jos^ i el Goronel Luis Canera. Episodic de la Lidepen- 
dencia de Sud- America por Bei\jamin Vicufia Mackenna. Boy. 
8yo. Santiago. 1857. 

Essajo sobre Chile, escrito en Frances i pablicado en Hamburgo 
par D. V. Perez Resales, i traduddo al Espafiol para el uso de las 
Bibliotecas Populares por Manuel MigueL 8vo. Santiago. 1859. 

Coleccion de Tratados Celebrados por la Republica de Chile con 
los Estados Extranjeros. Tomo I. 8vo. Santiago* 1857. 

Obserraciones Astronomicas hechas en el Observatorio Nacional 
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de Santiago de Chile en loe Alios de 1853, 1854, i 1855, por 
El Dr. Carlos Guillermo Moesta, Dir. del Observ., etc. Publi- 
cadas de Qrden del Snpremo Gobiemo. 4to. Santiago de ChOe. 
1859. 
Onivernty of Bonn* 

Index Scholarum in Uniyersitate Friderida Gkiilelmia Rhenana 
per Menses ^stivos a 1860 et Menses Hibemos a 1860 et 1861. 
2pamph. 4to. Bonnse. 1860-61. 

Indicia Quinque Ordinum Univ. Frid. GaiL Rhen. de Litterarum 
Certaminibus Anni 1859-1860 facta noyaoque Qusstiones 1860- 
1861 propositn. 4to pamph. Bonnft. 1859. 

Yorlesungen auf der Rhein. Fried.-Wilh.-nniyersitat zu Bonn im 
Sommerhalbjahr 1860. — Yorlestingen im Winterhalbjahr 1860 - 61. 
2 pamph. 4ta Bonnse. 1860-61. 

Sacram Memoriam Regis Friderici Guilehni IIL legitime indicit 
Henricus Josephus Vogelsang. 4to pamph. Bonnie. 

Natalida Regis Augustissimi Friderici Guilehni mi. ex officio 
indicit Fridericus Ritschelius. 4to pamph. Bonnse. 

Ad Audiendam Orationem de Unione Confessionum Eyangeli- 

carum earumque Communi Sacrse Cien9e Usu invitat 

Guilelmus Ladovicus £[rafL — Inest Commentatio Historica de Fon- 
tibns Ulfilso Arianismi ex Fragmentis Bobiensibus £ratis« 4to 
pamph. Bonnie. I860. 

Ad Audiendam Orationem de Liberi Arbitrii Yi ac Natura 

inyitat Henricus Josephus Floss. — Inest Commentatio de Suspecta 
Librorum Carolinorum a Joanne Tilio Editorum Fide. 4to pamph. 
Bonne. 1860. 

De Compositione Eyangeliorum Synopticorum ad Audiendam 
Orationem publicam inyitat Jacobus Theodoras Plitt. 4to pamph. 
Bonnie. 1860. 

De Mercurii Statua yulgo Tasones habita. Commentatis Archseo- 
logica, quam publico defendet Scriptor Hermannus Lambeck. 4to 
pamph. ThoranL 

Disquisitiones de Sensu Electrico Auctor E. F. W. PHueger. 

4to pamph. Bonnse. 1860. 

Descriptio Pelvis cnjuspiam Virilis oblique Coartatee et ad The- 
saurum Anatomicum Reipublicse Moeno-Francofurtianse pertinentis. 

Dissertatio Auctor Franciscus Kreuzer. 4to pamph. 

BonnsB. 1860. 
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De Maculis (Tiipfel) in Plantanim vasis Cellulisque Lignosis obviis 
Hermannus Schacht 4to pamph. Bonnae. 1860. 

De Crattete Mallota. — Dissertatio Philologica, qaam publioe 
defendet Scriptor Cartius Wachsmuth. 8yo pamph. Lipsiss. I860. 

Historia Critica Scriptorum Historis Augusts. — Commentatio 
Philologica, quam publico defendet Scriptor Hennaimus Peter. 8yo 
pamph. Lipsiffi. 1860. 

Theologomena Pausaniae. — Dissertatio Philologica quam publico 
defendet Scriptor Gustavus Krueger. 8vo pamph. Lipsise. 1860. 

De Theoria Mechanica Caloris, quoad spectat ad Gasa Perma- 
nentia. — Commentatio quam publice defendet Scriptor Adolphus 
Dronke. 8yo pamph. Lipsiie. 1860. 

Disputationis qua ratione Livins Poljbi Historiis usus sit. Part I. 
Dissertatio Philologica quam publice defendet Scriptor Ludovicus 
Tilmanns. 8vo pamph. Bonnas. 1860. 

De Artis Scenicae apud Britannos Initiis. — Dissertatio quam scrip- 
sit et publice defendet Henricus Meyer. 8 vo pamph. Bonnae. 1860. 

Angustini atque Cartesii placita de Mentis Humanae sui Cognitione 
quomodo inter se congruant a seseque difierant Quasritur. — Dis- 
sertatio Philosophica quam publice defendet Scriptor Emestas 
Melzer. 8vo pamph. BonnaB. 1860. 
• De Philippo Melancthone Beipublicae Litterariae Beformatore. — 

Commentatio qua invitat Constantinus Schlottmann. 8vo 

pamph. Bonnas. 1860. 

De Bonnae Urbis Topographia et Statistica Medica-Dlssertado 
Inauguralis quam publice defendit Carolus Pelman. 8vo pamph. 
BonnaB. 1860. 

De Genu Yalgo. — Dissertatio Inauguralis Chirurgica quam pub- 
lice defendet Carolus Bemacly. 8vo pamph. Bonnae. 

De Amenorrhoea. — Dissertatio Inauguralis Medica quam publice 
defendet Joannes Baptista Theodorus Weiler. 8yo pamph. Bonnae. 
1860. 

Meletemata quaedam de Pelvibus Muliebribus vitiosis eanimque 
in Partum Yi, imprimis de Pelvi ubique justo minori, una cum 
Observatione Clinica. — Dissertatio Inauguralis quam scripsit et 
publice defendet Rudolfus Flehinghaus. 8vo pamph. Bonnae. 1859. 

De Lupo. — Dissertatio Medico-Chirurgica quam scripsit et pub- 
lice defendet Hermannus Keimann. 8vo pamph. Bonnae. 1860. 

De Diathesi Fibro-Plastica. — Dissertatio Inauguralis Chirurgica 
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quam Scripsit et pablice defendet Christophorus Jacobus Moll. 8vo 
pamph. Bonns. 1860. 

Sjmbola ad Penitiorem Diagnosin Mutationum Pathologico-Ana- 
tomicaram in Pede Varo. — Dissertatio Inauguralis Chirurgica quam 
scripsit et publice defendet Franciscus Bernardus Joeephus Hubertus 
KesseL Svo pamph. BonnsB. 1860. 

De MQchanismo Partus Vertice PraBvio. — Dissertatio Inaugu- 
ralis Obstetrica quam scripsit et publice defendet Henricus Greven. 
8vo pamph. Bonnse. 1860. 

Qasedam de Motibus Intestini Tennis Peristalticis. — Dissertatio 
Inauguralis quam publice defendet Augustus Kart 8vo pamph.' 
Bonnse. 1860. 

De Squamis Lepidopterorum. — Dissertatio Zoologica quam pub- 
lice defendet Theodor KetlehoiL 8vo pamph. Bonnse. 1860. 

De Structura Yentriculi Mammalium et Avium adjectis nonnuUis 
de Yentriculo Ranae Observationibus. — Dissertatio Inauguralis 
Anatomica quam publice defendit Carolus Vogelsang. 8v6 pamph. 
Bonnes. 1860. 

De Ortu Vasorum Sanguiferorum. — Dissertatio Inauguralis 
Physiologica quam scripsit et publice defendet Bemhardus Schulz. 
8vo pamph. Bonn®. 1860. 

De lodi et Sulphuris Gonjunctionibus Chemicis. — Dissertatio 
quam publice defendet Scriptor Antonius Liambertus Lamers. 8vo 
pamph. Bonnae. 1860. 

De Nexu qui est inter Magnetismum Specificum et Gonditionem 
Chemicum quarundam Cupri et Ferri Gompositionum. — Commen- 
tatio Phjsica quam publice defendet Scriptor Petrus Carolus Kolter. 
8yo pamph. BonnsB. 1860. 

De Dnabus Novis Bationibus, quibus titrando inveniatur ; quantum 
Ferri in qualibet Mixtura insit. — Dissertatio Chemica quam publice 
defendet Scriptor Felix Kremer. 8to pamph. Bonnae. 1860. 
Society of Natural Philosophy^ Gorlitz, 

Abhandlungen der Naturforschenden Gesellschaft. Zehnter 
Band. 8vo. GdrHtz. 1860. 

Geognostiche Beschreibung der Preussischen Oberlausitz. Theil- 

weise mit Beriichsichtigung des Sachsischen Antheib Ent- 

worfen von Ernst Friedrich Glocker. 1 voL 8vo. Grdrlitz. 1857. 

— Zwei Earten zur Geog. Beschreibung Atlas. 4to. 

Upper Lusatian Society of Sciences. 

Neues Lausitzisches Magazin. Band 88. 8vo. Gorlitz. 1861. 
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TVusteei of the Agtor lAhrary, 

Catalogue or Alphabetical Index of the Astor Library. In two 
Parts. Part L Authors and Books, Q*Z. Boy. 8yo. New York. 
1861. 
iVw York Un%vvr9ity» 

Thirteenth Annual Report of the Regents of the Uniyersity of 
the State of New York, on the Condition of the State Cabinet of 
Natural History, and the Historical and Antiquarian Collection 
annexed thereto. Svo. Albany. 1860. 
Hmry 0. Perhitu, M, D. 

I The Physician and Surgeon in War. — An Address delivered at 
the Annual Meeting of the Massachusetts Medical Society, May 
29,1861. dTopamph. Boston. 1861. 
Chv^miMmi of India. 

Memoirs of the Geological Surrey of India. Vol. H. Part 2. 
Vol. IIL Part 1. 8vo. Calcutta. 1860, 1861. 

Annual Report of the Superintendent of the Geological Survey 
of India, and of the Museum of Geology. Fourth Year, 1859 - 60. 
Fifth Year, 1860 - 61. 2 pamph. 8yo. 1860 - 61. 



Report of the Committee of the Proprietors of the Merrima<^ 
Manufacturing Company, appointed to examine into the Afiairs of 
said Company ; and the Report of the Directors' Committee in Re- 
lation to that Report 8vo pamph. Boston. 1861. 
Dr. R A. Gould. 

Astronomical Journal. Title and Index to Vol. VT. 4to. Cam- 
bridge. 1861. 
Entomological Society of Philadelphia, 

Proceedings. Vol I. No. 2. 8vo. Philadelphia. 1861. 
Oheervatory of San Fernando, 

Almanaque Nautioo para el Afio 1862. Calculado de Qrden de 
S. M. en el Observatorio de Marina de la Gudad de San Fernanda 
8Ta Cadiz. 1860. 
T. Sterry Hunt. 

Notes on the History of* Petroleum or Rock OiL (From the 
Canadian Naturalist, July, 1861. VoL VI. No. 4.) 8vo pamph. 
Montreal. 
Frederick Law Olmsted 

A Letter on the Sanitary Condition of the Troops in the Neigh- 
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borhood of Boston, addressed to his Excellency the Governor of 
Massachusetts, bj S. 6. Howe, M. D., Member of the United States 
Sanitary Commission. 8vo pamph. Washington. 1861. 

Sanitary Commission Documents. Nos. 17', 21, 25, 26, 28, 29, 
35, 36, 40. 9 pamph. 16mo. Washington. 1861. 
OharleB T. Jackson, M. B., F. G. S. F., etc. 

A Manual of Etherization ; containing Directions for the Employ- 
ment of Ether, Chloroform, and other Anaesthetic Agents, by In- 
halation in Surgical Operations Comprising, also, a brief 

History of the Discovery of Anesthesia. 12mo. Boston. 1861. 

Report of a Committee of the Boston Society for Medical Im- 
provement^ on the Alleged Dangers which accompany the Inhalation 
of the Vapor of Sulphuric Ether. 8vo pamph. Boston. 1861. 
Philadelphia CoUege of Pharmacy, 

American Journal of Pharmacy. Vol. VHI., IX., X. Nos. 1 and 
8. 8vo. Philadelphia. 1860-62. 
Burt G. Wilder. 

Contributions to the Comparative Myology of the Chimpanzee. 
[From Bost Jour, of Nat. Hist, Vol. VU.] 8vo. Cambridge. 
1861. 
Royal Academy of Sciences, ^c, of Belgium. 

BuUetins de I'Acad^mie. Tom. XV. II™ Partie ; Tom. XVI. I~ 
Partie. 8vo. Bruxelles. 1848-49. 
William S. Appletan. 

Religion conducive to Prosperity in this Life. — A Sermon 
preached Jtily 21, 1861, the Sunday after the Funeral of the late 
Hon. Nathan Appleton, of Boston, by Ezra S. Gannett, D. D. 
8vo pamph. Boston. 1861. 

Proofs that General and Powerful Currents have swept and worn 
the Surface of the Earth. By Nathan Appleton. 8vo pamph. 
Boston. 1862. 
ff. W. Bove. 

Das Gesetz der Stiirme in seiner Beziehung zu den Allgemeinen 

Bewegungen der Atmosphare Mit Holzschnitten und einer 

Karte zweite vollig umgearbeitete Auflage. 1 vol. 8vo. Berlin. 
1861. 

Beschreibung eines Photometers. — [Auszug aus dem Monats- 
bericht der Kon. Akad. der Wiss. zu Berlin.] 16 Mai, 1861. 8vo 
pamph. Berlin. 

VOL. V. 55 
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Robert C. Winthrop. 

Memoir of the Hon. Nathan Appleton, LL. D. Prepared agree- 
ably to a Resolution of the Massachusetts Historical Society 

With an Introduction and Appendix. Svo pamph. Boston. 1861. 
J. M. GiUisB, Gomm. U. S. N. 

Physical Aspects of the Comet H. 1861. [From Am. Jour. Sc^ 
2d Sen, VoL XXXII. No. 96, Nov. 1861.] 8vo pamph. New 
Haven. 1861. 

An Account of the total Solar Eclipse of July 18, 1860, as ob- 
served for the United States Coast Survey near Steilaooom, Wash- 
ington Territory, by Lieut. J. M. Gilliss, U. S. N. [Appendix, 
No. 22. Report of the Superintendent of the United States Coast 
Survey.] 4to pamph. Washington. 1861. 
John L, Sibley. 

Report of the Committee of the Overseers of Harvard Collie, 
appointed to visit the Library for the Year 1861 ; together with 
accompanying Documents, submitted January 30, 1862. 8vo pamph. 
Boston. 1862. 
Geological Society of Dublin. 

Journal. Vol. IX. Pt 1. 1860-61. 8vo. Dublin. 186L 
Rev. Charles Barnard. 

Proceedings of the Twenty-Fifth Annual Meeting of the Asso- 
ciation for the Support of the Warren-Street Chapel, together with 
Mr. Barnard's Report 12mo pamph. Boston. 1862. 
Rev. Samuel HdughUm, M. A., F. R. S., etc. 

Short Account of Experiments made at Dublin, to determine the 
Azimuthal Motion of the Plane of Vibration of a freely suspended 
Pendulum. 8vo pamph. Dublin. 1861. 

On the Reflection of Polarized Light from the Surface of trans- 
parent Bodies. 8vo pamph. Dublin. 1853. 

On the Solar and Lunar Diurnal Tides on the Coast of Lreland. 
8vo pamph. Dublin. 1854. 

On some New Laws of Reflection of Polarized Light 8vo 
pamph. Dublin. 1854. 

On the Natural Constants of the Healthy Urine of Man, and a 
Theory of Work founded thereon. 16mo pamph. Dublin. 1861. 

The Tides of Dublin Bay, and the Battle of Qontarf, 23d April, 
1014. By Rev. Samuel Haughton and James Henthorn Todd, 
D. D., F. S. A. 8vo pamph. Dublin. 1861. 
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Natural History Society of Montreal. 

Canadian Naturalist and Geologist, and Proceedings of the Nat. 
Hist Soc of Montreal. Vol. I., IV. Nos. 5, 6, V., VI., VII. Nos. 
1,2. 8vo. Montreal. 1856-62. 
State of Wisconsin. 

Report of the Geological Sarvey of the State of Wisconsin. 
Vol. L Royal 8vo. Albany. 1862. 
D. F. L. von SchlechtendaL 

Linnsea. Ein Journal fiir die Botanik in ihrem ganzen Umfange. 
Band XXX. Heft 3 - 6 ; XXXI. Heft 1. 8vo. Halle. 1859 - 61. 
Massachusetts Historical Society, 

Collectiona. Vol. V. 4th Ser. 8vo. Boston. 1861. 
Proceedings. 1860 - 62. 1 voL 8vo. Boston. 1862. 
Royal Horticultural Society, London. 

Proceedings. Vol. I. No. 81. Dec 1, 1861. 8vo. London. 
Zoological and Mtneralogical Society, Regenthurg. 

Correspondenz-Blatt Funfzehnter Jahrgang. 16mo. Regens- 
burg. 1861. 
Imperial Geological Institute, Vienna. 

Jahrbuch. Band XI., XII. No. 1. 8vo. Wien. 1860 - 61. 
Lnperial Cfeographical Society, Vienna. 

Mittheilungen. IV. Jahr. 8vo. Wien. 1860. 
Royal Society of Tasmania. 

Papers and Proceedings. Vols. I., U., HI., Pts. 1 and 2. 8vo. 
Tasmania. 1849-59. 

Supplement to Vol. UI. Meteorological Observations. 4to. 
Tasmania. 1859. 

Reports of the Society, for 1849 - 1859. 8vo. 1 1 pamph. Tas- 
mania. 1850 - 60. 

Catalogue of Plants in the Royal Society's Gardens, Queen's 
Park, Hobart Town, Tasmania. 8vo pamph. Tasmania. 1857. 

Industrial Products of Tasmania transmitted to the Crystal Pal- 
ace at Sydenham ibr Exhibition there. 8vo pamph. Tasmania. 
1857. 

Tasmanian Contributions to the Universal Exhibition of Industry 
at Paris, 1855. 4to pamph. Tasmania. 1855. 

Information for Emigrants, — Article Tasmania. [Extr. Jour. Soc^ 
of Arts and of Inst, in Union. Vol. IX No. 438.] dvo. Lon- 
don. 1861. 
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Society of NcUuraligU in Danizic. 

Neueste Schriflen der Naturforschende GesellschafL Band I. 
Heft 8, 4; 11. Heft. 2-4; III. Heft. 2-4; IV. Heft. 1-4; V. 
Heft. 1 - 4 ; VI. Heft. 1-4. 4to. HaUe u. Danzig. 1824 - 62. 
Jinperial Academy of Sciences, St. Petersburg, 

Mtooires. VH"*' S<5rie, Tome III. Nos. 2 - 11 ; Tome IV. No. 1. 
4to. St Petersbourg. 1860 - 61. 

Bulletin. Tome 11. Nos. 4 - 8 ; Tome HL Nos. 2 - 8 ; Tome IV. 
Nos. 1 et 2. 4to. St Petersbourg. 1860 - 61. 

Tabulae Quantitatum Besselianarum quibus apparentes Stellarum 
Positiones in Medias Convertuntur adhibitb Numeris constantibus 
Pulcovenflibus pro Annis 1840 ad 1864 computatse. Edidit Otto 
Struve. 8vo. Petropoli. 1861. 

Arc du M^ridien de 25^ 20' entre le Danube et la Mer Glaciale, 
Mesur^ depuis 1816 jusqu'en 1855 sous la Direction de C. Tenner, 
N. H. Selander, Chr. Hansteen^ F. 6. W. Struve: Ouvrage 
compost sur les differents materiaux et redig^ par F. 6. W. 
Struve. Public par TAcad. des Sc de St Petersboui^, Tome I. et 
11. et Planches. 3 vols. 4to. St Petersbourg. 1857, 1860. 
Administration of Mines of Russia, 

Annales de FObservatoire Physique Central de Russie. Ann^ 
1858, Nos. 1 et 4. 2 vols. 4ta St Petersbourg. 1861. 

Suppl. aux Annales pour I'Ann^ 1858 - 59. 4to. St 

Petersbourg. 1861. 

Compte Rendu Annuel. Ann^ 1859-60. 4to. St Peters- 
bourg. 1859 - 60. 
Imperial Society of Naturalists, Moscow. 

Bulletin. Ann^e 1860, Nos. 2, 3, et 4. 8vo. Moscou. 1860. 

Nouveaux M^moires. Tome XIII. livr. 11. 4to. Mosoou. 
1861. 
Society of Niaturalists, Berne. 

Mittheilnngen der Naturforschende Gesellschaft, aus dem Jahre 
1858, 1859, 1860. 8vo. Berne. 1858 - 60. 
Royal Academy of Sciences, Amsterdam. 

Verhandelingen der koninklijke Akad. van Wetenschappen. Ne- 
gende Decl. 4to. Amsterdam. 1861. 

Verslagen en Mededeelingen Afdl. Natuurkunde. Elfde 

en Twaalfde Declen. 8vo. Amsterdam. 1861. 

Jaarbock voor 1860. 8vo. Amsterdam. 
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Swiss Society of Naturalists. 

Yerhandlunger der Schweizerische Naturforschende GresellschafL 
Versammlung 43 u. 44. 2 vols. 8yo. Berne and Lugano. 1859-61. 
Entomological Society^ Stettin. 

Entomologbche Zeitung, Zweiandzwanzigster Jahrgang. 16mo. 
Stettin. 1861. 
Radcliffe Trustees. 

Astronomical and Meteorological Obsenrations made at the Bad- 
diffe Observatory, Oxford, in the Year 1858. Vol. XIX. Bojal 
8vo. Oxford. 1861. 
WiUiam Sharswood. 

Miscellaneous Writings. Vol. I. In Memoriam. pp. 1-16 
(John Eatton Le Conte, a Necrology), dvo pamph. Philadel- 
phia. 1862. 

Catalogue of the Mineralogical Species AUanite. [From Proc. 
Boston Soc Nat Hist. Vol. VIII. pp. 55 - 58.] 8to. 

Catalogue of the Minerals containing Cerium. [From Proc 
Boston Soc. Nat. Hist.] 8yo pamph. Boston. 1861. 
Young MenU Mercantih Library Association, OincinnatL 

Twenty-Seventh Annual Report of the Board of Directors, for the 
year 1861. 8vo pamph. Cincinnati. 1862. 
Jules Mareou. 

Greology of North America, with Two Reports on the Prairies of 
Arkansas and Texas, the Rocky Mountains of New Mexico, and the 
Sierra Nevada of California, originally made for the United States 
Grovernment 1 vol. 4to. Zurich. 1858. 

American Geology. — Letter on some Points of the Geology of 
Texas, New Mexico, Kansas, and Nebraska : addressed to Messrs. 
F. B. Meek and F. V. Hayden. 8vo pamph. Zurich. 1858. 

Sur le N^comien dans le Jura et son Role dans le S^rie Strati- 
graphique. 8vo pamph. Geneve. 1858.. 

Reply to the Criticisms of James D. Dana, including Da- 
na's two Articles, with a Letter of Louis Agassiz. 8vo pamph. 
Zurich. 1859. 

Dyas et Trias ou le Nouveau Gres Rouge en Europe dans TAme- 
rique du Nord et dans Flnde. 8vo pamph. Geneve. 1859. 

On the Primordial Fauna and the Taconic System, by Joachim 
Barrande. With Additional Notes by Jules Mareou. 8vo pamph. 
Boston. 1860. 
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Notes on the Cretaceous and Carboniferous Bocks of Texas. 8vo 
pamph. Boston. 1861. 

Notes pour servir k une Description G^logique des Montagnes 
Bocheuses. 8vo pamph. Geneve. 1858. 

Esqnisse d'une Classification des Chaines des Montagnes d*une 
Partie de TAmerique du Nord. 8vo pamph. Paris. 1855. 
T. Sterry Hunt, ' 

New Species of Lower Silurian Fossils. By E. Billings, F. G. S., 
etc [Greolog. Surv. of Canada.] 8vo pamph. Montreal 1861. 
Joel Parker. 

Habeas Corpus, and Martial Law. A Review of the Opinion of 
Chief Justice Taney in the Case of John Merrjman. dvo pamph. 
Cambridge. 1861. 
Zoological Society of London. 

Transactions. Vol. lY., Pt 7, Section 1. 4to. London. 1861. 

Proceedings 1860. Pt. IIL June - Dec 8vo. London. 

Proceedings of the Scientific Meetings of the Zoological Society. 
1861. Pts. I. andIL Jan. -June. 8yo. London. 
G. Inzani e A. Lemoigne* 

Sulle Origini e SuU' Andamento di Yarii Fasci Nervosi delF Cer- 
vello. Ricerche Anatomiche di G. Inzani e di A. Lemoigne, Pro- 
fessori nella Regia Universita Parmeuse. 8vo pamph. Parma. 
1861. 
Charles Sumner. 

Union and Peace ; how they shall be restored. Speech of Hon. 
y Charles Sunmer before the Republican State Convention, at Wor- 
cester, Oct. 1, 1861. 8vo pamph. Boston. 1861. 

Treasury Notes, a Legal Tender. Speech of Hon. Charles 
Sumner of Massachusetts, in the Senate of the United States, Feb. 
13, 1862. 8yo pamph. Washington. 1862. 

The Expulsion of a Senator. Speech of Hon. Charles Sumner, 
in the Senate of the United States, Jan. 20, 1862. 8yo pamph. 
Washington. 1862. 

Speech of Hon. Charles Sumner, of Massachusetts, on Maritime 
Rights; delivered in the Senate of the United States, Jan. 9, 1862. 
8vo pamph. Washington. 1862. 

Speech of Hon. Andrew Johnson, of Tennessee, on the proposed 
Expulsion of Mr. Bright ; delivered in the Senate of the United 
States, Jan. 31, 1862. 8vo pamph. Washington. 1862. 
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Speech of Hon. Henry Wilson of Massachusetts, in the Senate, 
March 27, 1862, on the Bill to abolish Slavery in the District of 
Columbia, introduced by him, December 16, 1861, referred to the 
District Committee, and reported back with Amendments, by Mr. 
Morrill. 8yo pamph. Washington. 1862. 

Report of the Commissioner of Patents for the Year 1860. — 
Arts and Manufactures. — Mechanics. Vols. I. and 11. 8vo. Wash- 
ington. 1861. 

Report for the Year 1860. — Agriculture. 1 vol. 8vo. Wash- 
ington. 1861. 
Society of NcUurcUists, Halle. 

Abhandlungen der Naturforschenden Gesellschail. Sechstes Band, 
ErstesBand. 4to. Halle. 1861. 
Imperial Academy of Sciences, etc^ Dijon. 

M^moires. 2* S^rie. Tome VIIL 1860. 8vo. Dijon. 1861. 
hnferial Academy of Sciences, Sfc, Rouen, 

Precis Analytique des Travaux de TAcad^mie pendant I'Ann^e 
1859-60. 8vo. Rouen. 1860. 
Society of Naturalists, Freiburg in Briesgau. 

Berichte tiber die Verhandlungen. Band 11. Heft III. 8vo. 
Freiburg I. B. 1861. 
Royal Society of Sciences, Leipsic. 

Abhandlungen der Kon. Sach. GeselL der Wissenschaften. Phil.- 
Hist Classe. Band m., Band IV. pp. 1 - 110. — Math.-Phys. 
Classe. Band V., Band VL pp. 1 - 52. Roy. 8vo. Leipzig. 
1860-61. 

Berichte iiber die Verhandlungen. Phil.-Hist. Classe. 1860, 
Nos. 3, 4 ; 1861, No. 1. — Math.-Phys. Classe. 1860, Nos. 1, 2, 3. 
8vo. Leipzig. 1860 - 61. 
Society of Sciences, Harlem. 

Natuurkundige Verhandelingen van de Hollandsche Maatschappij 
der Wettenschappen. — Tweede Verzameling. 14 Deel. Stuk 1, 2. 
4to. Haarlem. 1858, 1861. 
Geological Society of London. 

Quarterly Journal. Vol. XVII., Pt 3. No. 67. 8vo. London. 
1861. 
British Association for the Advancement of Science. 

Report of the Thirtieth Meeting, held at Oxford in June and 
July, 1860. 8vo. London. 1861. 
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Linneofi Society of London. 

Transactions. Vol. XXIII., Pt. 1. 4to. London. 1860. 

Journal of the Proceedings. — Botany. Vol. IV. No. 16, and 
Supplement to Vol. IV.; Vol. V. Nos. 17-20, and 1st and 2d 
Suppl. to Vol. V. — Zoology. Vol. IV. No. 16 ; Vol. V. Nos. 17 - 
20. 8vo. London. 1860-61. 

List of the Linnean Society. 8vo. London. 1860. 
Society for the Advancement of the Physical Sciences^ Marburg, 

Schriflen der Gesellschafl fiir Beforderung der gesammten Natur- 
wissenschaften. Band VL-VIII. 8vo. Marburg. 1848, 1849, 
1857. 

Der Wetteraner Gresellschaft fiir Natorkunde zur Feier ihres 
Funfzi^ahrigen Bestehens am 11 August, 1858, im Namen der 
Gesellschaft 4to. Marbui^. 

Guilielmus Scheffer. Beitrag zur Geschichte des Foetus im Foe- 
tus. 4to pamph. Marburgi. 1860. 

Schell Wilhelm, Dr. Prof. — Allgemeine Theorie der Curven 
doppelter Krtimmung in Rein Geometrischer Darstellung. 8vo 
pamph. Leipzig. 1859. 
Royal Academy of Sciences^ Naples. 

Degl' Insetti che attaccano V Albero ed il Frutto dell' Olive del 
Ciliegio del Pero del Melo del Castano e della Vite e le Semenze 

del Pisello della Lenticchia della Fav|i e del Grano. Per 

Achille Costa. — Opera Coronata dalla Reale Accademia delle 
Scienze di Napoli. 4to. Napoli. 1857. 

Esame Critico di Cio che 1' Arggo ebbe Scritto suUe Invenzioni, 
Scoperte, ed Opere di Galileo Gidilei poi publicato nel Vol. III. 
delle sue Biographie nel 1855. — Lettnra &tta all' Accademia delle 
Scienze di Napoli nelle tomate del Novembre del 1855. 4to pamph. 
Napoli. 1856. 

Sulla Notizia di nn Viaggio del Sig. Mailly fatto in Sicilia e nel 
Meggogiomo dell' Italia. — Nota letta alia Reale Accademia delle 
Scienze di Napoli nella tomata del 9 Aprile, 1859. 8vo pamph. 
Napoli. 
Calif omia Academy of Natural Sciences. 

Proceedings. Vol.1860, pp. 45-124. 8vo. 1861. 
Dartmouth College, 

Catalogus Senatus Academici, etc., in CoUegio Dartmuthensi Ha- 
noverae in Republica Neo-Hantoniensi. 8vo« Hanover. 1860. 
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Catalogae of the Officers and Students of Dartmouth College for 
the Academical Year 1860 - 61. 8yo pamph. Hanover. 1861. 
War Department. 

Report upon the Fhjsics and Hydraulics of the Mississippi River ; 
upon the Protection of the Alluvial Region against Overflow ; and 
upon the Deepening of the Mouths ; based upon Surveys and In- 
vestigations made under the Acts of Congress directing the Topo- 
graphical and Hydrographical Survey of the Delta of the Missis- 
sippi River. Prepared by Captain A. A. Humphreys and 

Lieut H. L. Abbot, Corps of Topographical Engineers, United 
States Army. 1 vol. 4to. Philadelphia. 1861. 
Batavian Society of Sciences. 

Natuurkundig Tijdschrift voor Nederl. Indie. Deel XXII. 5 
Serie, D. n. Afl. 3- 6; Deel XXIII. 6 Serie, D. III. Afl. 1 -3. 
8vo. Batavia. 1860-61. 
G. J. AcOer. 

Notes on Certain Passages of the Agamemnon of ^schylus. 
dvo pamph. Chambersburg, Pa. 1861. 
Daniel TreadweU. 

Boston Journal of Philosophy and the Arts. 3 vols. 8vo. Bos- 
ton. 1824-26. 
Literary and Philosophical Society of Liverpool. 

Proceedings. No. XV. 1860-61. 1vol. 8vo. Liverpool 
1861. 
Boyal Society of Sciences, UpsaL 

Nova Acta Regise Societatis Scientiarum Upsaliensis. Seriei 
Tertise. Vol IIL 4to. Upsalis. 1861. 

Arsskrift utgifven af Kongl. Vetenskaps-Societeten i Upsala. 
Andra Arg&ngen. 8vo. Upsala. 1861. 
Royal Danish Academy. 

Oversigt over det Kgl. Danske Videnskabemes Selskabs For- 
handlinger i Aaret, 1860. 1 vol. 8vo. Kjobenhavn. 
Royal Academy of Sciences, Turin. 

M^morie della Reale Accademia delle Scienze di Torino. Serie 
Seconda. Tomo XIX. 4to. Torino. 1861. 
Societe de Physique et d'IRstoire NatureUe de Geneve. 

M^myires. Tom XVI. 1* Partie. 4to. Geneve. 1861. 
Board of Trade, London. 

Meteorological Papers published by Authority of the Board of 
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